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(54) Heat developable photosensitive material 

(57) A heat developable photosensitive material 
having on a support a non-photosensitive silver salt, a 
photosensitive sliver halide, and a binder, which has an 
Image forming layer containing the photosensitive sliver 
hallde and comprises cyclic ketone or cyclic imlne com- 
pound having a specific structure in combination with a 
nudoation agent on the side that the Image forming 
layer is formed. This heat developable photosensitive 
material Is an excellent high contrast sensitive material 
having a good stability. 
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Description 

Field of the Invention 



[0001 ] This invention relates to a heat developable photosensitive material and, more particularly, to a heat devel- 
opable photosensitive material for scanners or image setters suitable for photomechanical processes. More specif ically 
this invention relates to a heat developable photosensitive material for photomechanical processes that Is less subject 
to fog, has a htgh Dmax (maximum density), and can obtain Images with less fog Increase and less sensitivity devia- 
tions during preservation. 

Background of the Invention 



[00021 A large number of photosensitive materials having a photosensitive layer on a support for forming images 
upon imagewise exposure have been known. Among them, as a system tor rendering preservation of environments and 

is image forming means simplified, a technology tor forming Images by heat development is exemplified. 

[0003] In recent years, reduction of the amount of waste processing solutions is strongly demanded In the field of 
photomechanical processes from the standpoint of environmental protection and space savings, Tb cope with this, tech- 
niques are needed in relation to photosensitive heat developable materials tor use in photomechanical processes 
which can be effectively exposed by a laser scanner or laser image setter and can form clear black images having high 

20 resolution and sharpness. Such heat developable photosensitive materials can provide to customers a heat develop- 
ment processing system, without use of solutlon*type processing chemicals, simpler and free from incurring environ- 
mental destruction. 

[0004] Methods for forming an Image by heat development are described, tor example, in U.S. Patent Nos. 
3,152,904 and 3,457,075 and D. Morgan and B. Shely, Imaging Processes and Materials, "Thermally Processed Silver 

26 Systems" A»8thed., page 2, compiled by Sturge, V. Walworth and A. Shepp, Neblette (1969). The photosensitive mate- 
rial used contains a light-insensitive silver source (e.g., organic silver salt) capable of reduction, a photocatalyst (e g 
silver halide) in a catalytic activity amount, and a reducing agent tor silver, which are usually dispersed In an organic 
binder matrix. This photosensitive material Is stable at room temperature. However, when it is heated at a high temper 
ature (e.g,. 80°C or higher) after the exposure, sliver Is produced through an oxidation-reduction reaction between the 

so silver source (which functions as an oxidizing agent) capable of reduction and the reducing agent The oxidation-reduc- 
tion reaction is accelerated by the catalytic action of a latent image generated upon exposure. The silver produced by 
the reaction of the silver salt capable of reduction In the exposure region provides a black Image and this presents a 
contrast to the non-exposure region. Thus, an image is formed. 

[0005] The heat developable photosensitive materials have been known previously, but In most of those, the pho- 
35 tosansitive layer is formed by coating a coating liquid having a solvent of an organic solvent such as toluene, methyl 
ethyl ketone (MEK), methanol, and the Ilka Use of such organic solvents as a solvent not only adversely affects human 
bodies during manufacturing processes but also is disadvantageous in term of costs due to recycling the solvents and 
others^ 

[0006] To cope with this, a method has been considered In whfch a photosensitive layer (hereinafter referred a/so 
40 to as "aqueous photosensitive layeO is formed using a coating liquid of a water solvent not having the above problem. 
For example, Japanese Unexamined Patent Publication (KOKAI) Showa (hereinafter referred to as VP-A-") Nos. 49^ 
52,026 and 53-1 16,144, and the like set forth an example that gelatin Is used as a binder. Also, JP-A-50-151,138 sets 
forth an example that a polyvinyl alcohol Is used as a binder 

[0007] In JP-A-6Q-2B.737, an example that a gelatin and a polyvinyl alcohol are used together Is described. In addl- 
<s tton. as another example other than the above examples, JP-A-58-28.737 sets forth an example of a photosensitive 
layer that a water-soluble polyvinyl acetal is used as a binder. 

[0008] Such a binder surely allows to form the photosensitive layer in use of a coating liquid with a water solvent 
thereby making such use advantageous In terms of environments and costs. 

[0009] However, R the polymer such as gelatin, polyvinyl alcohol, water-soluble polyvinyl acetal, and so on Is used 
so as the binder, the binder has a bad solubility with an organic silver salt, thereby not only rendering coatings unavailable 
with a surface having a practically durable quality, but also rendering a silver tone at the developed portion brown or yel- 
low which is so deviated from black, originally favored color, or obtaining only products having considerably diminished 
values such that the blackened concentration at a light exposed section is low while the concentration at an unexposed 
portion Is high. 

ss [0010] European Patent No. 762.196, and JP*A-9-90.550 disclose that photosensitive sliver halide particles used 
tor the heat developable photosensitive materials contain periodic table Vll-group or Vlll^group (the seventh to tenth 
groups) metal ions or metal complex Ions and that high contrast photographic characteristics can be obtained by con- 
taining hydrazine derivatives In the photosensitive materials. However, if the binder used in the coating liquid of the 
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above water solvent and a nucleatlon agent euch as hydrazine are concurrently used, a high contrast image can be 
obtained, but at the same time there raise problems euch that tog and sensitivity deviations may likely occur Particu- 
larly, there raise problems such that fog increase and sensitivity deviations during preservation are large. 
r0011] Therefore, a technology is desired providing a heat developable photosensitive material capable of obfainlno 
s images with low tog, high Dmax (maximum density), and less fog increase and less sensitivity deviations durina ores- 
ervation, as well as having advantages in terms of environments and costs. 

[001 2] Accord ngly. the first object to be accomplished by the invention is to provide a heat developable photosen- 
sitive material capable of obtaining images with low fog, high Dmax (maximum density), and less tog increase and less 
sensitivity deviations during preservation, particularly suitable for photomechanical processes as well as tor scanners 
10 or Image setters. 

[0013] The second object of the invention to be solved Is to provide a heat developable photosensitive material 
capable of coating with water with advantages In terms of environments and costs. 

Summary of the Invention 

13 

[0014J The objects are accomplished by the means below. That is: 

Jl] A heat developable photosensitive material having on a support a non-photosensltlve sliver salt, a photosensl* 
tive sliver halide, and a binder, which has an image forming layer containing the photosensitive etlver halJde and 
so comprises at least one compound represented by Formula (S) and a nucleatlon agent on the side that the Imaoa 
forming layer is formed, r ^ 
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In Formula (5), X 1 represents an oxygen atom or NH group; R' and R 2 each Independently represents a hydrogen 

atom, an acyl group, a Irydrocartoon group, or a carbamoyl group; at least one of R 1 and R 8 is a hydrogen atom 

where X is an oxygen atom; L' represents a bivalent organic group necessary to term a ring structure 

H The heat developable photosensitive material according to [1 J. wherein at least 50% by weight of the Under of 

the Image forming layer is a polymer latex having a glass transition temperature of from -30 "C to 40 *C 

[3] The heat developable photosensitive material according to fi] or [2J. wherein the nudeatlon agent is at least one 

compound selected from substituted alkene derivatives represented by Formula (1), substituted leoxazole deriva* 

tives represented by Formula (2). and specific acetal compounds represented by Formula (3) 
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[0015] In Formula (1). R 11 , R 1Z and R 13 each Independently represents a hydrogen atom or a substituent, 2 repre- 
sents an electron withdrawing group or a silyl group, and R 11 and Z, R 12 and R 13 , R 11 and R 12 , or R 13 and Z may be 
combined with each other to form a ring structure: fn Formula (2), R 14 represents a substituent; and In Formula (3). X 
and Y each independently represents a hydrogen atom or a substituent, A and B each Independently represents an 
s alkoxy group, an alkylthio group, an alkylamlno group, an aryloxy group, an arylthio group, an anilino group, a heterocy- 
clic oxy group, a heterocyclic thlo group or a heterocyclic amino group, and X and Y, or A and 6 may be combined with 
each other to form a ring structure. 

Brief Description of the Drawings 

10 

[0016] 

Fig. 1 is a side view showing a structural example of a heat developing machine unable for implementing the heat 
developable photosensitive material according to the invention. 

15 

Detailed Description of the Invention 

[001 7] Hereinafter, this invention is described in detail. 

[001 8] The heat developable photosensitive material according to the invention has, on at least one side of a sup- 
20 port, an Image forming layer, or a photosensitive layer, containing an organic silver salt as a non-photosensitive silver 
salt, a photosensitive silver hallde, and a binder, and Is a hlgfi contrast sensitive material containing an nucleation agent 
In a layer on the side of the image forming layer. In a heat developable photosensitive material, providing such a high 
contrast Image, photographic property through preservation can be less changed by rendering the cyclic ketone or the 
cyclic Imine compound as represented by Formula (S) contained in the layer on the side of the image forming layer. The 
as photographic property can be less changed due to changes of preservation conditions of the preservation environment 
or the like. 

[001 9] A polymer latex rendering good photographic property obtainable and water based coating possible is pref- 
erably used as a main binder of the image forming layer, and as a nucleation agent a compound or compounds as rep- 
resented by Formulae (1) through (3) are preferably used to obtain higher contrast Images. 

so [0020] The organic silver salt which can be used in the present invention is a silver salt which is relatively stable 
against light but forms a silver Image when It Is heated at 80°C or higher in the presence of an exposed photocataJyst 
(e.g., a latent image of photosensitive sliver hallde) and a reducing agent. The organic silver salt may be any organic 
substance containing a source capable of reducing the silver ion. A silver salt of an organic acid, particularly a silver salt 
of a long chained aliphatic carboxyfic acid (having from 1 0 to 30, preferably from 1 5 to 28 carbon atoms) Is preferred. A 

36 complex of an organic or inorganic silver salt, of which ligand has a complex stability oonstant of from 4.0 to 10.0, Is also 
preferred. The silver-supplying substance may constitute preferably from about 5 to 70% by weight of the image-forming 
layer. The preferred organic silver salt Includes a silver salt of an organic compound having a carboxyl group. Examples 
thereof include an aliphatic carboxyfic acid silver salt and an aromatic carboxyiic add silver salt. However, the present 
invention is by no means limited thereto. Preferred examples of the aliphatic carboxyiic acid silver salt include silver 

40 behenate, silver arachidinate. silver etearste, silver oleate, silver laurate, silver caproate, silver myristate, sliver paimi- 
tale, silver maleate, silver fumamte, silver tartrate, silver llnoleate, silver butyrate. silver camphorate and a mixture 
thereof. 

[0021 ] In this invention, ft is preferable to use, among the organic acid silvers or mixtures of the organic acid silvers 
exemplified above, the organic acid silver having a silver behenate containing rata of 85 mol% or higher, more prefera- 
46 bly 95 md% or higher. The silver behenate containing rate Indicates a mole percentage of the silver behenate to the 
organic acid silver to be used. As organic acid sliver other than the silver behenate contained in the organic acid silver 
used in this invention, the above exemplified materials can be used preferably, 

[0022] The organic acid slivers preferably used in this Invention are prepared by reaction of an alkali metaJ salt 
(sodium salt potassium salt, lithium salt, and the like can exerrplifled) solution or suspension of the organic acid silver 

so as described above with silver nitrate. The organic add alkali metal salt of the present Invention can be obtained from 
alkali treatments of the above organic acid. The organic acid silver of the Invention can be done in either a rotary or con- 
tinuous manner In an arbitrary suitable container. Stirring in the reaction container can be done by any stirring method 
depending on the characteristics demanded from the particles. As a preparing method for organic acid sliver, any of 
methods can be preferably used In which a silver nitrate solution is slowly or rapidly added in a reaction container con- 

55 talning an organic acid alkali metal salt solution or suspension, in which a previously prepared organic add alkali metal 
salt solution or suspension is slowly or rapidly added in a reaction container containing a silver nitrate solution, and in 
which a previously prepared silver nitrate solution and an organic acid alkali metal salt solution or suspension are added 
at the same time in a reaction container. 
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[0023] The silver nitrate solution and the organic add alkali metal salt solution or suspension can be used with anv 
concentration to control the particle size of the prepared organic add silver, and can be added with any addition rate 
As amethod for adding the silver nitrate solution and the organic acid alkali metal salt solution or suspension a method 
* J3* " a 81 1 = on « a l addltlo ' 1 / ate . * ™<"<* accelerating* or decelerating*, adding according* an aVbitramime 
unction can be used. The solution and the like can be added to the reaction liquid at the liquid surface or in 
in the case of the method m which the previously prepared silver nitrate solution and the organic acid alkali metal salt 

7l!^!!^JlZXfJ!^ ^ *• 8 ST iner ' *»+ > ny °' *• M« nftra,e «W" 3 
the organic acid alkel metal Bait solution or suspension can be added first, it is preferable to add the silver nitrate sdu 

don i,*t. A3 a preceding degree, an amount of 0 to 50% of the total amount Is used preferably, and more otJZnZtoh 
during reaction as described in JP-A-9-1 27,643. w ™ w 
[00241 The silver nitrate solution and the organic acid alkali metal salt solution or suspension to be added can eon- 
frol the pH according to the characteristics demanded from the particles. To adjust the pH, an arbitrary acid or alkali n 
be added. According to the characteristics demanded from the partfdes, tor example, tor corrtrofllng the m%SzT« 
r the^eparedorgamcacWsl^er.theternperatureinthereactio^ 

solution and the organic add alkali metal salt solution or suspension can be *iJS^*^Z!^?£ 

iS r wS 01 ** ° r0aniC 9CW a,kB,i 0t "™ XX7Catir C 2 

, Srv 2^j£ST t U8ed ™? TUT- 18 Pr6,6rab,y prepar8d under < * st8nce 01 a t^lary alcohol. As 
a tertiary alcohol, It is preferable to use an alcohol having 15 or less carbon atoms, more preferably 1 o or lees carbon 

iss to cr a *** we tert,ary *** teft * utan ° i and *• m ■«*■■* » -^Tiw! 

«i ^ th0t, 3 h t 5 ie °* addition of the tertiary alcohof used in this Invention can b« any timing dtiring the preo- 
anatton of the organic acid silver, It Is preferable to solve and use the organic acid alkali metal salt upon *mm5*L 
alcohol during the preparation of the organic add alkali metal salt. The use amount of £££} aZoTof Z iln 

says 

[0027] As a shape of the organic silver salt usable In this invention, there le no special limited to It, but a needle crvs- 
talhav^gtherrfnor axis arrithemajor axis. IntW^ 

is that the minor axis Is of 0.01 micron or more and 0.15 micron or lees while the major axis is of 0 10 micron B Z! 
and 4.0 microns or less. The size profile of the partides of the organic silver satt SE^mJ&S^^Sl 

TJ**! SiT? ant i maj0r 8X88 : f* 18 ^^ Is preferably. 1 00% or less, more preferably. 80% or less, and further 
preferably. 50% or less. As a measuring method of shapes of the organic sliver salt, ft can be sought by animaoe made 
with a transm»sior itype electron , microscope of an organic silver salt dispersion. Ae another method tor measurlno ft e 
angle dispersion, there » a method for seeking the standari deviation of the volume weighted rr^TdEer of to 

KL^Sn^ ? U8abl !il!l! S ' nV t mi0n "i P , re,e,ably 10 dflBa,t,n * * » tptdal limitation 
to methods for desalting, and known methods can be used. It Is preferable to use known fiKerina methods such »« Jr. 

trifugal fltterin^ abeorttngfinering, unraflltration, frockforming washing by cohesioZISa^S MCe "" 

EL JmSJ 1 !? ^ r 5l aln,n0 a f lid dl , 8pef8fid n * ,rt,J 01 or 9 an|c 8ilver w* ha ™9 « a^l'« partide size 
with high , S/N ratio and without cohesion, a dispersion method is preferably used In which a pressure Is decroseo \SZ 

r^J^TZl^!"^!!!^ S6rv,n ° 88 ^ media arZbSrySdlng 

photosensitive silver salt Is converted Into a high speed flow. -qrwwuging 

S^^S^lf^ ima 8 e u ,0 l mlnfl medlum coatin9 l,quld 18 *W*olured in mMng the photosensitive silver 
salt solution after such a process. If a heat developable photosensitive material is produced using such a wSnSu 
a headsvelopable photosensNve material can be obtained with low haze, low fog and high sentiSy % torn*!? 
f theftow .s converted to high pressure, high speed flow, and if the photosensitiv7ellver iSSSSml!^ 

med.um, the haze becomes so high, and the fog increases, while the sensitivity Is likely lowered. On the other hand i 
a conversion method In which a pert of the organic Star salt In the dispersing liquid is converted Wo Vphotosendtive 
silver salt Is used, the sensitivity is reduced. pnorosensrave 

[0031 ] The water dispersing liquid dispersed upon conversion to high pressure and high speed flow substantially 
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excludes a photosensitive sliver salt, and the moisture amount is 0.1 mof% or less with respect to the non-photosensi- 
tive type organic silver sait, and the photosensitive silver salt is not positively added. 

(0032] in this invention, a solid dispersion apparatus and its technology used for implementing the above dispersing 
methods are described In detail in, e.g., "Bunsankei Rh oology to Bunsankagljyutu (Disperse System Rheofogy and Dfs- 

s parsing Technology)", Toshlo K^jluchi, HiroW Usui, 1991 Shfnzannsya Shuppan (K,K.) p357 to p403 ( and "Kagaku 
Wogyou no Slnpo, Da! 24 shyu (Progress of Chemical Engineering, Vol. 24), Shyadan Houjlnn, Kagakukougyou-kal 
Tokal shlbu, 1990, MaW Shoten, pi84 to pi 85. The dispersing method In this Invention is a method in which, alter a 
water dispersion material at least including an organic silver salt Is sent In a pipe upon pressurized by means of, e.g., a 
high pressure pump, the material is made to pass through fine slits formed in the pipe, and subsequently the dispersion 

10 liquid is rapidly subject to a reduced pressure thereby forming fine dispersions. 

[0033) With respect to a high pressure homogenlzer relating to this invention, it is generally thought that dispersion 
to fine particles occurs by. e.g., "shearing force" occurring at a time when the dispereotd passes through narrow Inter- 
vals with high pressure and high speed, and "cavitation force" occurring when the disperaoid is released from the high 
pressure to the normal pressure. A Gorlln homogenlzer can be exemplified as a dispersing apparatus of this type, and 

16 in this apparatus, a liquid to be dispersed under a high pressure Is converted at narrow channels on a cylindrical surface 
to a high speed fluid, and collides to surrounding walls with that acceleration, thereby forming emulsion and dispersion 
by the impacting force. The pressure used Is generally In a range of 100 to 600 kg/cm? and the fluid rate Is In a range 
of several meters to 30 meters per second. To Increase the dispersing effect, some are devised to have the high speed 
portion In a serriform to Increase the number of collisions. Meanwhile, recently developed apparatuses are capable of 

20 dispersing with further higher pressure and higher flow velocity, and as a representative example, such as Microf lukjlzer 
(Microfluidics International Corporation), Nanomlzer (Tokusyu Kika Kbugyou (K.K t ) can be exemplified. 
(0034] As a dispersing apparatus suitable for this invention. Microftuldizer (Microfluidics International Corporation 
made),M-110S-EH [G10Z with Interaction chamber], M-110Y [H10Z with interaction chamber], M-140K [G10Z with 
interaction chamber], HC-5000 (L30Z or H230Z with interaction chamber], HC-SOOO [E230Z or L30Z with Interaction 

25 chamber], and the like are exemplified. 

[0036] A most suitable organic stiver salt dispersed material for this Invention can be obtained, using those appara- 
tuses, by creating rapid reduction of pressure in the dispersion liquid by a method such that the pressure In the pipe le 
rapidly backed to the atmospheric pressure after applying a desired pressure to e water dispersion liquid including at 
least an organic silver salt by passing the liquid through fine slits formed in the pipe after the liquid Is sent to the pipe 

30 with pressure from a high pressure pump or the Ilka. 

[0036] Before the dispersion manipulation, it is preferable to disperse the raw material liquid previously. As a means 
for pro-dispersion, known dispersing means (such as a high speed mixer, homogenlzer, high impact mill, banbury mixer, 
homo mixer, kneader, bowl mill, vibration bowl mill, planet bowl mill, atwriter, sand mill, beads mill, colloid mllf, jet milt! 
roller mill, tron mill, high speed stone mill) can be used. The liquid can be made with fine particles, in a way other than 
as subjecting to the mechanical dispersion, by changing the pH under existence of dispersion promoters after rough dis- 
persion Is made In the solvent by a pH control. As a solvent for the rough dispersion, an organic solvent can be used, 
and normally, the organic solvent fs removed after making the fluid wfih fine particles. 

[0037] In the dispersion of the organic sliver salt In the invention, the dispersion can be made with desired particle 
sizes by adjustments of the fluid speed, the differential pressures during pressure reduction, and the number of 

<o processings. Ftom a standpoint to the photographic characteristics and the particle sizes, a preferable fluid speed Is of 
200 mfeec to 600 mfcec, and the differential pressure during the reduction of the pressure is preferably in range of 900 
to 3,000 kg/cm 2 . More preferably, the fluid speed is of 300 m/sec to 600 mfeed and the differential pressure during the 
reduction of the pressure is preferably in range of 1 ,500 to 3,000 kg/cm 2 . The processing number of dispersions can be 
selected according the necessity, and In a normal case, the processing number of one to ten times is selected, and from 

45 a standpoint of productivity, the processing number of one to three times is selected. Making the water dispersion liquid 
at a high temperature under a high pressure is not favorable in terms of dispersion property and photographic charac- 
teristics, and if the temperature Is high as to exceed 90 °C, the particle size may be larger, and fog may increase. 
Accordingly, In this Invention, a cooling process may be contained in either or both of a process before conversion to 
the high speed flow and a process after the pressure Is reduce, and It is preferable to keep the temperature of such a 

so water dispersion In a range of 5 to 90 *C by such a cooling process, more preferably, In range of 5 to 80 °C. and further 
5 to 60 °C Furthermore, it is effective to set the cooling process as described above for high pressure dispersion In a 
range of 1 500 to 3000 kg/cm 2 , The cooling apparatus can be selected from a double pipe, one using a static mixer for 
a double pipe/a multiple pipe type heat converter, a Jig-sag pipe type heat converter, and the like. To increase the effi- 
ciency of the heat conversion, diameter, thickness, and material of the pipe are selected to be suitable in consideration 

55 of the used pressure. The coolant used in the cooling apparatus can be, in consideration of the heat conversion amount, 
a well water of 20 °C or a cool water of 5 to 1 0 °C processed in a refrigerator, or a coolant of ethylene glycol and water 
of -30 °C when necessary. 

[003d] In a dispersion manipulation of the invention, it is preferable to disperse the organic silver salt under exlst- 
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ence of a dlspersant (dispersion promoter) soluble in an aqueous solvent. As a dispersion promoter, for example syn- 
thatic anion polymers such as pdyacryllc acid, acrylic acid copolymer, malelc acid monoester copolymer" and 
acryromethyl propanesulfonlc acid copolymer, semi-synthetic anion polymers such as carboxylmethyl starch and car- 
boxylmethyl cellulose, anionic polymers such as alginic add. and pectic add. a compound as set forth in JP-A-7- 
5 350,753, known polymers such as anionic, nonionlc, or cationic surfactants, and polyvinylalcohol, polyvinylpyrrolidone 
carboxymethylcellulose, hydroxymethylcellulose, and nydroxypropylmethylcellulose, and a polymer compound existing 
naturally such as gelatin or the like can be used, and furthermore, polyvinylalcohol groups, and water-soluble cellulose 
derivatives can be used more preferably. 

[0039] The dispersion promoter Is made ordinarily by being mixed with powders of the organic silver salt or a wet 
io cake state organic silver salt to be sent to a dispersing machine as a slurry, but can be mixed with the powers of the 
organic silver salt or a wet cake state organic silver salt upon processing of a thermal treatment or solvent treatment 
where mixed with the organic silver salt in advance. It can be subject to a pH control with a proper pH adjusting aoent 
before or after or during dispersion. 

[0040J In addition to the mechanical dispersion, the dispersion promoter can be dispersed roughly upon the pH 
iff control, and then, fine particles can be formed upon changing the pH under existence of the dispersion promoter At 
that time, as a solvent used for the rough dispersion, an organic solvent can be used, and ordinarily, such an omenta 
solvent Is removed after making fine particles. ^ 
10041] The prepared dispersed materials may be preserved while being stirred to suppress precipitation of fine wr- 
facles during preservation or preserved at a high viscosity state (for example, gelatin is used in a Jelly state) by means 
so of hydrophlllc colloids. An antiseptics may be added to prevent bacteria or the like from prospering 

[0042] The particle size (volume weighted mean diameter) of the solid fine particle dispersing material of the 
organic sliver salt of the invention can be sought from. e.g., obtained particle sizes (volume weighted mean diameter) 
through a self-correlation function with respect to time change of fluctuation of a scattered light where a laser beam Is 
radiated to the solid fine particle dispersing material dispersed In the liquid. The solid fine particle dispersing material 
is desirably has a mean particle size of 0.05 micron or higher and 10.0 microns or lower, more preferably, a mean particle 
size of 0. 1 micron or higher and 5.0 microns or lower, and further preferably, a mean particle size of 0. 1 micron or htaher 
and 2.0 microns or lower. * 

[0043] The particle size profile of the organic silver salt is preferable In a single dispersion. More specifically the 
percentage (deviation coefficient) of a value that the standard deviation of the volume weighted mean diameter le 
so divided by the volume weighted mean diameter is preferably. 80% or less, more preferably, 50% or lees, and further 
preferably, 30% or less. As a measuring method of shapes of the organic silver salt, It can be sought by an Image made 
with a transmission type electron microscope of an organic silver salt dispersion. 

[0044] The solid fine particle dispersing material of the organic silver salt used in the Invention includes at least the 
organic silver salt and water. There Is no special limitation to the rate of the organic silver salt and the water but the rate 
98 of the organic sliver salt to the entirety Is preferably 5 to 50% by weight and more preferably, 10 to 30% by weight ft Is 
pr u 9 ^i. to V* *? *** rsion pwnoter as described above. It Is preferable to use it in a minimum amount in a range 
suitable for minimizing the particle size, and it is preferable to set it 1 to 30% by weight and particularly, In a range of 3 
to 1 5% by wet ght. 

[0045] With this invention, the photosensitive material can be manufactured by mixing the organic silver salt water 
dhpMvtng liquid and the photosensitive diver saft water dispersing liquid with each other. The mixing rate of the organic 
silver salt and the photosensitive silver can be selected depending on the purpose, and the rate erf the organic silver salt 
to the photosensitive silver salt is preferably In a range of 1 to 30 mol% ( more preferably, 3 to 20 mol%, and further pref- 
erably, 5 to 13 moi%. lb mix two or more types of the organic sBver salt water dispersing liquids and two or more types 
of the photosensitive silver salt water dispersing liquids with each other Is a suitable method used tor atf ustlng the pho- 
43 togrephlc property. M 

[0046] The organic silver salt of the Invention can be used In a desired amount, and If indicated with a coating 
amount of sensitive material per square meter, the suitable silver amount is o.i to 5 g/m 2 , more preferably, 1 to 3 p/m* 
[0047] in this invention, a metal ion or ions selected from Ca, Mg, Zn. and Ag can be preferably added to the non- 
photosensitlve organic sliver salt. The addition of the metal Ion or tons selected from Ca, Mg t Zn. and Ag to the non- 
50 photosensitive organic silver saft is preferably made In a form of not a halide, but a water-soluble metal salt more soe- 
crflcally, in a form of a nitrate, a sulfite, or the like. Addition of halide fs not preferable because image preservation prop- 
erty, in other words, printout property of the photosensitive material is made Inferior due to light (e.g., room light or sun 
light) after the processing. Therefore. In this Invention, not the above halide but the addition in the form of the water- 
soluble metal salt is preferably used, 
w [0048] As an addition timing of the metal Ion or ions selected from Ca, Mg, Zn, and Ag preferably used in this Inven- 
tion, any timing can be used such as after particle forming of the non-photosensitive organic silver salt, right after par- 
ticle forming, before dispersion, after dispersion, and before or after preparation of the coating liquid, as far as it is right 
before the coating or earlier, and more preferably, it le after dispersion, or before or after preparation of the coating liq- 
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uld. 

[0049] As an addition amount of the metal ion or ions selected from Ca, Mg, In, and Ag in thle Invention, it Is of 10' 
3 to 10" 1 mol per one mol of the non-photosensitive organic silver salt, and more preferably, 5 x 10' 3 to 5 x 10' 2 mol. 
10050] The photosensitive silver halfde Is not limited as a halogen composition, and can be made of sliver chloride, 

s silver chlorobromide, silver bromide, silver iodobromlde, and silver iodochlorobromlde. The profile of the halogen com- 
position in the particle can be uniform, changed stepwise in the halogen composition, or change continuously. Sliver 
halide particles having a core or shell structure can be used preferably. As a structure, a structure of two to five layers 
is preferably used, and more preferably* core or shell particles of a structure of two to four layers Is used. A technology 
In which silver bromide is located on surfaces of the particles of silver chloride or silver chlorobromide can be used pref- 

w erably. 

[0051] The method of forming photosensitive silver halide used for the present Invention is well Known in the art 
and, for example, the methods described in Research Disclosure, No. 17029 (June. 1978) and U.S. Patent No. 
3,700,438 may be used. Specifically, a method comprising converting a part of silver In the produced organic sliver salt 
to photosensitive silver halide by adding a halogen-containing compound to the organic silver salt, or a method com- 
iff prising adding a silver-supplying compound and a halogen-supplying compound to gelatin or other polymer solution to 
thereby prepare photosensitive silver halide and mixing the silver halide with an organic silver salt may be used for the 
present invention. The photosensitive sliver haJWe particle preferably has a small particle size so as to prevent high 
white turbidity after the formation of an image. Specifically, the particle size Is preferably 0.20 tim or less, more prefer- 
ably from 0.01 to 0.1 5 fim, stilt more preferably from 0.02 to 0. 12 jim. The term "particle size" as used herein means the 
20 length of an ridge of the silver halide particle in the case where the silver halide particle is a regular crystal such as cubic 
or octahedral particle; the diameter of a circle Image having the same area as the projected area of the main surface 
plane in the case where the silver halide particle is a tabular silver halide particle; or the diameter of a sphere having 
the same volume as the silver halide particle In the case of other Irregular crystals such as spherical or bar particle. 
[0052] Examples of the shape of the silver halide particle include cubic form, octahedral form, tabular form, spher- 
es leal form, stick form and babble form, and among these, cubic particle and tabular particle are preferred En the present 
invention. When a tabular silver halide partide is used, the average aspect ratio is preferably from 100:1 to 2:1, more 
preferably from 50:1 to 3:1. A silver halide particle having rounded corners Is also preferably used. The face Index 
(Miller indices) of the outer surface plane of a photosensitive sliver halide particle Is not particularly limited; however it 
is preferred that [100] faces capable of giving a high spectral sensitization efficiency upon adsorption of the spectral 
30 sensitizing dye occupy a high ratio. The ratio Is preferably 50% or more, more preferably 66% or more, still more pref- 
erably 60% or more. The ratio of [100] faces according to the Miller indices can be determined by the method described 
in I Tani, J. Imaging Sci.^29, 165 (1985) using the adsorption dependency of [1 1 1] face and [100] face upon adsorp- 
tion of the sensitizing dye* 

[0063] The photosensitive sliver halide partide tor use in the present Invention contains a metal or metal complex 

99 of Group VII or Vlll (the 7 th to 10 th groups) in the Periodic "fable. The center metal of the metal or metal complex of 
Group VII or Vlll of the Periodic Table is preferably rhodium, rhenium, ruthenium, osnium or Iridium. One kind of metal 
complex may be used or two or more kinds of complexes of the same metal or different metals may also be used in com- 
bination. The metal complex content Is preferably from 1 x 10' 9 to 1 x 10" 2 mof, more preferably from 1 x 10" 8 to 1 x I0 k 
4 mol, per mol of silver. With respect to the specific structure of the metal complex, the metal complexes having the 

40 structures described in JP-A*7-225,449 may be used. 

[0094] As the rhodium compound for use In the present Invention, a water-soluble rhodium compound may be used. 
Examples thereof include e rhodlum(lll) halogenide compounds and rhodium complex salts having a halogen, an amine 
or an oxalate as a ligand, such as hexachlororhodtum(lll) complex salt, pentachloroaquorhodum(lll) complex salt, tet* 
rachlorodlaquorhodlum(lll) complex salt, hexabromorhodium(lll) complex salt, hexaamminerhodium(llt) complex salt 

45 and trloxalatorhodlum(II I) complex salt The rhodium compound is used after dissolving It In water or an appropriate sol- 
vent and a method commonly used for stabilizing the rhodium compound solution, that Is, a method comprising adding 
an aqueous solution of hydrogen halogenide (e.g., hydrochloric add, bromfc acid, fluoric add) or halogenated alkali 
(e.g., KC1, NaCI, KBr, NaBr) may be used. In place of using a water-soluble rhodium, separate silver halide particles 
previously doped with rhodium may be added and dissdved at the time of preparation of silver halide. 

so [0055] The amount of the rhodium compound added is preferably from 1 x 10" 8 to 5 x 10" 6 mol, more preferably 
from 5 x 10" 8 to 1 x 10" 8 mol ( per md of silver halide. 

[0056] The rhodium compound may be appropriately added at the time of production of silver halide emulsion par- 
ticles or at respective stages before coating of the emulsion. However, the rhodium conpound is preferably added at 
the time of formation of the emulsion and integrated into the silver halide particle. 
55 [0057] The rhenium, ruthenium or osmium for use in the present Invention is added in the form of a water-soluble 
complex salt described in JP-A-63-2Q42, J P-A-1 -285941, JP-A-2-20852 and JP-A-2-2085S. A preferred example 
thereof Is a elx*coordinate complex salt represented by the fdlowlng formula: 
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wherein M represents Ru, Re or Os, L represents a llgand; and n represents 0. 1 , 2, 3 or 4. In this case, the counter (on 
plays no Important role and an ammonium or alkali metal ion is used. 

[0058] Preferred axamples of the ligand include a halide llgand. a cyanide ligand, a cyan oxide llgand, a nitrosyi llo- 
and and a thionitrosyl llgand. Specific examples of the complex tor use in the present invention are shown below but 
the present Invention is by no means limited thereto. 
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l0 ^f) t Tte addition amount of these compound is preferably from 1 x 10' 8 to 1 x 10"» mol. more preferably from 1 
x 10* to 1 x 10 -5 mol. per mol of silver halide. r 
is [0060] These compounds may be added appropriately at the time of preparation of silver halide emulsion particles 
or at respective stages before coating of the emulsion, but the compounds are preferably added at the time of formation 
of the emulsion and Integrated into a silver halide particle. ™ DOn 
[0061] padding the compound during the particle tormation of silver hellde and integrating ft into a silver halide 
^l 6 ' a ^! e I^. Wh S.«.f metal complex po * der * m a£ ' ue0U8 80,utlon I*** dlesoVed therein the metal complex 
Na ^. W KC ' 18 flCWed to a W!rt9r ' eo,uble "» * water-soluble halide solution during the particle torrnXT 
a method where the compound Is added as the third solution at the time of simultaneously mixing Tsllver salt anda 
halide solution to prepare silver halide particles by the triple jet method, or a method where a necessary amount of an 
aqueous metal complex solution Is poured into a reaction vessel during the particle formation, may be used Amono 
these, preferred Is a method comprising adding a metal complex powder or an aqueous solution having dissolved 
therein the metaJ complex together with Nad or KCI to a water-soluble halide solution. 

WOW] In order to add the compound to the particle surface, a necessary amount of an aqueous metal complex 
solution may be charged into a reaction vessel Immediately after the particle formation, during or after completion of the 
physical ripening, or at the time of chemical ripening. ' 
I? 06 ^. • *!? Irldlum compound use In the P^ent Invention, various compounds may be used, and examples 
ttierecf include hexachloroiridium, hexammineiridium, trioxalatolrldlum. hexaeyanoirldium and pentachloronftiosyllrid- 
urn. The indium compound is used after dissolving it in water or en appropriate solvent, and a method commonly used 
fa rstab.liz.ng the Iridium compound solution, more specifically, a method comprising adding an aqueoue solution of 
hydrogen halogenide (e.g.. hydroohlorlc add, bromic acid, fluoric acid) or halogenated alkali (e.g. KCI Nad KBr 
NaBr) may be used. In place of using a water-soluble iridium, separate silver halide particles previously dooed with irkt 
ium may be added and dissolved at the time of preparation of silver halide. 

[0064] The silver halide particle tor use In the present Invention may further contain a metal atom such as cobalt 
iron, nickel, chromium, palladium, platinum, gold, thallium, copper and lead. In the case of cobalt, Iron, chromium or 
ruthenium compound, a hexacyano metal complex is preferably used. Specific examples thereof Include ferrlcyanate 
ion, ferrocyanate ion, hexacyanocobaltate Ion, hexacyanochromate ton and hexacyanoruthenate Ion However the 
present Invention is by no means limited thereto. The phase of the silver halide. in which the metal complex Is contained 
.a not particularly limited, and the phase may be uniform or the metal complex may be contained in a higher concentra- 
tion In the core part or in the shell part. 

[0063] The above-described metal Is used preferably In an amount of froml x10' 9 to1 x 10 4 mol per mol of silver 
hahde. The metal may be converted Into a metal salt In the form of a simple salt a composite salt or a complex salt and 
added at the time of preparation of particles. h"*«i»h 
[0068] The photosensitive silver halide particle may be desalted by water washing according to a method known in 
the art. such as noodle washing and f locculatlon. but the particle may not be desalted in the present Invention 
[0067] As a gold sensitizer used when the sliver halide emulsion of the Invention is subject to gold sensitization 
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gold compound used ordinarily as a gold sensitizer having an oxidation number of monovalent or trivalent can be used. 
As representative examples, chroloaurate , potassium chroloaurate, aurlctrichloride, potassium aurictioc/anate, potas- 
sium iodoaurate. tetracyanoaurfc add, ammonium aurotlocyanate, pyrdyltrichlorogold, and the like are exemplified. 
[0068] The addition amount of the gold sensitizer may vary depending on each condition, and as a standard, It Is 
5 10" 7 mol or higher and 10~ 3 mof or lower per one mo! of the silver halide, and more preferably it Is 10' 6 mol or higher 
and 5x 10" 4 mol or lower. 

{0069] It is preferable, to use together the gold sensitization and other chemical sensitizations for the silver halide 
emulsion of the Invention. As other chemical sensitizations, the chemical sensitization may be performed using a known 
method such as sulfur sensitization, selenium sensitization, tellurium sensitization or noble metal sensitization. These 
w sensitization method may be used alone or in any combination. When these sensitization methods are used as a com- 
bination, a combination of sulfur sensitization and gold sensitization, a combination of sulfur sensitization, selenium 
sensitization and gold sensitization, a combination of sulfur sensitization, tellurium sensitization and gold sensitization, 
and a combination of sulfur sensitization, selenium sensitization, teflurium sensitization and gold sensitization, for 
example, are preferred. 

is [0070] The sulfur sensitization preferably used in the present Invention is usually performed by adding a sulfur sen- 
sitizer and stirring the emulsion at a high temperature of 40°C or higher for a predetermined time. The sulfur sensitizer 
may be a known compound and examples thereof include, in addition to the sulfur compound contained In gelatin, var- 
ious sulfur compounds such as thiosulfates. thioureas, thiazoles and rhodanines. Preferred sulfur compounds are a thi- 
osuffats and a thiourea compound. The amount of the sulfur sensitizer added varies depending upon various conditions 

20 such as the pH and the temperature at the chemical ripening and the size of silver halide grain. However, it is preferaHy 
from 10* 7 to 1 0' 2 mol, more preferably from 1 0" s to 1 0" 3 mol. per mol of siJver halide. 

[0071 J The selenium sensitizer tor use In the present Invention may be a known selenium compound. The selenium 
sensitization Is usually performed by adding a labile and/or non-labile selenium compound and stirring the emulsion at 
a high temperature of 4Q'C or higher for a predetermined time, Examples of the labile selenium compound include the 

26 compounds described in JP-B-44-1 5748. JP-B-43-13489, JP-A-4-25832, JP-A-4-109240 and JP-A-4-324855, Among 
these, particularly preferred are the compounds represented by formulae (VIII) and (IX) of JP»A-4»324855. 
[0072] The tellurium sensitizer for use in the present Invention is a compound of forming silver telluride presumed 
to work out to a sensitization nucleus, on the surface or in the Inside of a silver hatide grain. The rate of the formation 
of silver telluride in a silver halide emulsion can be examined according to a method described in JP-A-5-3 13284. 

so Examples of the tellurium sensitizer include dlacy! telfurides, bisfoxycarbonyl) teliurides, bisjcarbamoyl) tellurites, dia- 
cyi teliurides, bte(oxycarbonyl) dHetlurides, bis{carbamoyf) dltellurides, compounds having a P-Tfc bond, telturocarbox- 
ylates, Te-organyitellurocarbcxylic acid esters, di(pdy)teflur[des, teliurides, tellurols, tefluroacetals, teliurosulfonates, 
compounds having a P-Te bond, Ife-contalning heterocyclic rings, tellurocarbonyt compounds, inoiganic tellurium com- 
pounds and colloidal tellurium. Specific examples thereof include the compounds described in U.& Patent Nog. 

ds 1 ,623.499. 3,320.069 and 3,772.031 . British Patent Nos. 235.21 1 , 1 ,121,496. 1 .293.462 and 1 ,396.696, Canadian Pat- 
ent NO. 800.968, JP-A-4-204640, JP-A-3-53693, JP-A-4-271341. JP-A-4-333043. JP-A-5-303157, J. Chem. Soc. 
Chem. Commun., 635 (1980). Ibid., 1102 (1979), ibkk 645 (1979). J. Chem. Soa PerWn. Tran$„ 1, 2191 (1980), S. 
Petal (compiler). The Chemistry of Organic Selenium and Tellurium Compounds, Vbl. 1 (1986), and ihji, Vbk 2 (1987). 
The compounds represented by formulae (II), (III) and (N) of JP-A-5-313284 are particularly preferred. 

40 [0073] The amount of the selenium or tellurium sensitizer used In the present invention varies depending on silver 
halide grains used or chemical ripening conditions. However, it is usually from 10T 8 to 10' 2 mol, preferably on the order 
of from 10~ 7 to 10' 3 mol, per mol of silver halide. The conditions tor chemical sensitization in the present Invention are 
not particularly restricted. However, in general, the pH is from 5 to 8, the pAg is from 6 to 1 1, preferably from 7 to 10, 
and the temperature is from 40 to 95°C, preferably from 45 to 85°C. 

45 [0074] Noble metal sensitizers for use In the present invention include gold, platinum, palladium and iridium, and 
particularly, gold sensitization is preferred. Examples of the gold sensitizers used in the present invention include chlo- 
roauric acid, potassium chloroaurate, potassium aurithiocyanate and gold sulfide. Thay can be used in an amount of 
about 10' 7 mol to about 10' 2 mol per mol of sliver halide, 

[0075] In the silver halide emulsion tor use In the present invention, a cadmium salt, sulfite, lead salt or thallium satt 
so may be allowed to be present together during formation or physical ripening of silver halide grains. 

[0076] In the present invention, reduction sensitization may be used. Specific examples of the compound used In 
the reduction sensitization include an ascorbic acid, thiourea dioxide, stannous chloride, aminoiminomethanesutfinlc 
acid, a hydrazine derivative, a borane compound, a silane compound and a polyamlne compound. The reduction sen- 
sitization may be performed by ripening the grains while keeping the emulsion at a pH of 7 or more or at a pAg of 8.3 
55 or less. Also, the reduction sensitization may be performed by introducing a single addition part of silver ion during the 
formation of grains. 

[0077] To the silver halide emulsion of the present Invention, a thiosutfonic acid compound may be added by the 
method described in European Patent 29391 7A. 
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fOOTBj In the heat-devalopable Image-forming material of the present invention, one Wnd of silver halide emulsion 
may be used or two or more kinds of silver halFde emulsions (for example, those different in the average grain size dif- 
ferent in the halogen composition, different in the crystal habit or different*, the chemical sensitization conditions) mav 
be used In combination. y 

[0079) The amount of the photosensitive silver halide used in the present invention is preferably from o 01 to 0 s 
md, more preferably from 0.02 to 0.3 mot. still more preferably from 0.03 to 0.25 mol. per mol of the organic silversait 
The method and conditions for mixing photosensitive silver haiide and organic sliver salt which are prepared separately 
are not particularly limited as far as the effect of Ihe present Invention can be brought out satisfactorily. Howevtr k 
method of mixing the silver halide grains and the organic sliver salt after completion of respective preparations In a Hon 
speed stirring machine, a ball mill, a sand mill, a colloid mill, a vibrating mill or a homogenfcer or the like or a method 
involving preparing organic sliver salt while mixing therewith photosensitive sliver halide after completion of tho oreoa- 
ration in any timing during preparation of ths organic sliver salt, or the (ike may be used. 
[0080] Cyclic compounds represented by Formula (S) used according to the invention are described in detail R> 
and R each represents a hydrogen atom, an aoyl group, a hydrocarbon group, or a carbamoyl group. As a hydrocarbon 
group, preferable are an alkyf group (Including an aralkyl group), an ary) group, and the like. As for a group represented 
by R or R z . a hydrogen atom, a substituted or unsubstituted acyl group having 1 to 1 0 carbon atoms (e.g , acetyl ore- 
PK S] , I! Ubel ' tU, ! d 1 . 0r u " Bubatltuted *W hav "* 1 to 1 0 carbon atoms (e.g., methyl, ethyl, propyl banz'yn a 
sub^tuted or un^strtoledaryl group having 6 to 10 carbon atoms (e.g., phanyl. 4-ethoxypheriyl, naphthy? and a e£t? 
stituted or unsubstituted carbamoyl group (e.g.. carbamoyl, N-N-dimetnyt carbamoyl) are preferable^ and partculariTa 
hydrogen atom, an aikyt group having 1 to 3 carbon atoms, and a carbamoyl group are more preferable, it is also oref - 
erable that Ri and R z are hydrocarbon groups, which have a derived group of a cyclic compound or compounds as no- 

Z&*^fi$£Z^ wn atom ' an lmino 9roup l=m and *~ x1 18 " ™" « 

- A bh S 7? Br0Up by O is a non-metal group necessary to form a nitrogen containing heterocy- 

clic structure, and L 1 may contain such a cyclic structure and also may form a fused ring as wefl as a portion havino a 
structure shown below in Formula (S). w a pgrnon naving a 

II' 



[0082] As tor L 1 , for example, ethylene, trlmethylene. and compounds having a below structure are preferable. 



T-Hp-GH- 

ft . 



[0083] The above examples for L 1 may be substituted with a methyl group, an amino group, a ureido group and a 
methylene group (-CJ-y. 

[0084] Hereinafter, cyclic compounds as represented by Formula (S) used In this invention are exemplified but this 
Invention is not limited to those, ^ ' 001 m * 
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[0085] Those compounds have been known In this art as inhibitors against deterioration In photographic property 
In use of a formaldehyde gas. We think it is very Interesting in that such compound© indicate remarkable effects in log 
prevention and sensitivity deviations during preservation In terms of the heat developable photosensitive materia), par- 
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ticularly, the heat developable photosensitive material using the nucleation agent as described below and was hardly 
predictable. Specific examples of compounds of those series are Included in compound groups as set forth In JP-A-61 • 
73150 , JP-A-58-10738, and JP-A-50-87028. 

[0086] Those compounds are commercially available! and furthermore, those are synthesized with a method or 
5 methods as set forth In British Patent No. 71 7,287, U.S. Patent No. 2,731 ,472, No. 3,187,004, JP-A-58-79248. and the 
like. Moreover, those compounds, two or more, can be made In combination tor use. 

[0087] The cyclic compounds used in this invention can be used in being contained In at least one layer of an upper 
layer (e.g., protection layer) placed over the image forming layer of the heat developable photosensitive material, an 
image forming layer containing a silver halide emulsloa an Intermediate layer, an underrating layer, and other aiding 
10 layers. 

[0088] To add the cyclic compound used In this invention to those layers, the compound can be added as it is Into 
a coating liquid or in solving in a solvent such as water, alcohol, or the like. The adding amount of the cyclic compound 
Is properly 0.001 g to 1 g, more preferably, 0.005 g to 0.5 g, per one square meter of the heat developable photosensi- 
tive material. 

15 [0089] As for a nucleation agent used In this invention, preferably used are substituted alkene derivatives, substi- 
tuted isooxazole derivatives, specific acetal compounds, and hydrazine derivatives. Compounds as represented by For- 
mulae (1) to (3) are preferable. 

[0090] The substituted alkene derivatives represented by Formula (1), substituted Isooxazole derivatives repre- 
sented by Formula (2), specific acetal compounds represented by Formula (3) for use in the present Invention win be 
20 explained below. 



S3 



SO 



35 




[0091] In Formula (1), R 1 \ R 1a and R 13 each independently represents a hydrogen atom or a eubstftuent, Z repre- 
sents an electron withdrawing group or a siiyi group, and R 11 and Z, R 12 and R 13 , R 11 and R 12 , or R 13 and Z may be 

43 combined with each other to form a ring structure; in Formula (2), R u represents a substituent; and in Formula (3). X 
and Y each independently represents a hydrogen atom or a substituent, A and B each independently represent* an 
alkoxy group, an alkylthlo group, an alkylamlno group, an aryloxy group, an arylthlo group, am aniline group, a hetero- 
cyclic oxy group, a heterocyclic thto group or a heterocyclic amino group, and X and Y or A and B may be combined 
with each other to form a ring structure. 

so [0092] The compound represented by Formula (1 } is described in detail below, 

[0093] In Formula (1), R 11 , R 13 and R 13 each Independently represents a hydrogen atom or a substituent, and Z 
represents an electron withdrawing group or a silyi group. In Formula (1), R i1 and Z, R 12 and R 13 , R 11 and R 12 . or R 13 
and Z may be combined with each other to form a ring structure. 

[0094] When R 11 , R 12 or R 13 represents a substituent, examples of the substituent include a halogen atom (e.g., 
S5 fluorine, chlorine, bromide, iodine), an alkyl group (including an aralkyl group, a cyeloatkyl group and active methine 
group), an alkenyl group, an alkynyl group, an aryl group, a heterocyclic group (including N-substftuted nitrogen-con- 
taining heterocyclic group), a quaternlzed nitrogen-containing heterocyclic group (e.g., pyridlnlo group), an acyl group, 
an alkoxycarbonyl group, an aryioxycarbonyl group, a carbamoyl group, a carboxy group or a salt thereof, an imino 
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group, an Imlno group substituted by N atom, a thiocarbonyl group, a sulfonylcarbamoyl group, an acyfoarbamoyl group 
a suftamoytoarbamoyl group, a carbazoyl group, an oxalyi group, an oxamoyl group, a cyano group, a thlocarbamoyi 
group, a hydroxy group (or a Bait thereof), an alkoxy group (Including a group containing an ethyleneoxy group or pro- 
pylene group repeating unit), an aryloxy group, a heterocyclic oxy group, an acyioxy group, an (alkoxy or aryioxy)car- 
5 bonyloxy group, a carbamoyloxy group, a eultonyloxy group, an amino group, an (afkyt, ary! or heterocyclic)amino group 
an acylamino group, a sulfonamide group, a ureldo group, a thlourefdo group, an Imido group, an (alkoxy or arytoxyjcar- 
bonylamlno group, a sulfarraylamino group, a semfcarbazide group, a thiosemlcarbazide group, a hydreulno group, a 
quaternary ammonlo group, an oxamoylamino group, an (alkyl or aryQsulfbnylureido group, an acylureido group an 
acylsulfiamoylamino group, a nftro group, a mercapto group or a salt thereof, an (alkyl. aryl or heterocyclic^!© group 
w an acylthio group, an (alkyf or aryl)sulfonyl group, an (alkyl or aryl)suif Inyl group, a sulfo group or a Baft thereof, a sulfa- 
mpyl group, an acylsultemoyi groi*>, a sulfonylsulfemoyl group or a salt thereof, a phosphoryl group, a group containing 
phosphoramide or phosphoric acid ester structure, a sllyl group and a etannyl group. 
I°095] These substituents each may further be substituted by any of the abov^-descrlbed substituents 
[0096] The electron withdrawing group represented by Z in Formula (1) Is a substituent having a Hammett's sub- 
is atltuent constant op of a positive value, and specific examples thereof include a cyano group, an alkoxycarbonyl group, 
an arytoxycarbonyl group, a carbamoyl group, an Imlno group, an Imlno group substituted by N atom, a thiocarbonyf 
group, a suHampyl group, an aJkylsuWbnyf group, an arylsuffonyl group, a nltro group, a halogen atom, a perf luoroalkyl 
group, a pert luoroalkanamido group, a sulfonamido group, an acyl group, a formyl group, a phosphoryf group a carboxy 
group (or a salt thereof), a surlb group (or a salt thereof), a heterocyclic group, an alkenyi group, an alkynyf groups an 
20 acyioxy group, an acylthio group, a sulfonyloxy group and an aryl group substituted by the above-described electron 
withdrawing group. The heterocyclic group Is a saturated or unsaturated heterocyclic group and examples thereof 
include a pyrldyl group, a quinofyl group, a pyrazinyl group, a qulnaxalinyl group, a benzotriazolyl groupi an ImHazolyl 
group, a benzlmldarolyl group, a hydarrtoin-1-yl group, a succinimldo group and a phthallmldo group. 
[0097] The electron withdrawing group represented by Z in Formula (1 ) may further have a substltuent and exam- 
26 pies of the substituent include those described for the substituent which the substituent represented by R 1 \ R 12 or R 13 
in Formula (1 ) may have. 

[0098] In Formula (1). R 11 and Z, R 12 and R« R 11 and R 1 *, or R 13 and Z may be corrtoined wfth each other to form 
a ring structure, The ring structure formed Is a non-aromatic carbocycflc ring or a non-aromatic heterocyclic ring 
[0099] The preferred range of the compound represented by Fbrmula (1) is described below. 
so [0100J The silyf group represented by Z in Formula (1) is prafsrably a trimethyleilyl group, a ^butyfdimethyl8ilyl 
group, a phenyldimethylsilyl group, a trlethylsilyl group, a triJsopropylsilyl group or a trimethylsllyldimethylBllyl group, 
[OlOi J The electron withdrawing group represented by z in Formula (1) is preferabry a group having a total carbon 
atom number of from 0 to 30 such as a cyano group, an alkoxycarbonyl group, an arytoxycarbonyl group, a carbamoyl 
group, athlocarbonyl group, an imino group, an Imino groLp substituted by N atom, a sulfemoyl group, an alkyfsulfonyf 
group, an arylsUtonyl group, a nitro group, a perf luoroalkyl, group, an acyl group, a formyl group, a phosphoryl group, 
an acyioxy group, an acylthio group or a phenyl group substituted by any electron withdrawing groups more preferably 
a cyano group, an alkoxycarbonyl group, a carbamoyl group, an Imino group, a sutfamoyl group, an alkyteuMbnyl group 
an arylsuttonyl group, an acyl group, a formyl group, a phosphoryf groups a trifluoromethyt group or a phenyl group sut> 
stJtuted by any electron withdrawing group, still more preferably a cyano group, a formyl grot*, an acyl group, an alhooc- 
40 ycarbortyt group, an Imlno group or a carbamoyl group. 

[0102] The group represented by Z in Formula (1) Is preferably an electron withdrawing group. 
[0103] The substituent represented by R 1 \ ft 12 or R 13 in Formula (1) Is preferably a group having a total carbon 
atom number of from 0 to 30 and specific examples of the group include a group having the same meaning as the elec- 
tron withdrawing group represented by Z in Formula (1), an alky* group, a hydroxy group (or a salt thereof), a mercapto 
group (or a salt thereof), an alkoxy group, an aryloxy group, a heterocyclic oxy groups an alkytthlo group, an arylthlo 
group, a heterocyclic thlo grouft an amino group, an alkylamino group, an arylamino group, a heterocyclic amino group 
a ureldo group, an acylamino group, a sulfonamido group and a substituted or unsubsWuted aryl group. 
[0104] In Formula (1), R 1 1 1s preferably an electron withdrawing group, an aryl group, an alkylthio group, an alkoxy 
group, an acylamino group, a hydrogen atom or a sllyl group. 
90 10106] When R 11 represents an electron withdrawing group; the electron withdrawing group is preferably a group 
having a total carbon atom number of from 0 to 30 such as a cyano group, a nltro group, an acyl group, a formyl group, 
an alkoxycarbonyl group, an arytoxycarbonyl group, a thiocarbonyf group, an imino group, an imino groLp substituted 
by N atom, an alkylsulfonyl group, an arytsulfbnyl group, a carbamoyl group, a sulfamoyl group, a trifluoromethyi group 
a phosphoryl group, a carboxy group (or a salt thereof), a saturated or unsaturated heterocyclic group, more preferably 
5$ a cyano group, an acyl group, a formyl group, an alkoxycarbonyl group, a carbamoyl group, an Imlno group, an imino 
group substituted by N atom, a sulfemoyl group, a carboxy group (or a salt thereof) or a saturated or unsaturated hete- 
rocyclic group, still more preferably a cyano group, a formyl group, an acyl group, an alkoxycarbonyl group, a carbamoyl 
group or a saturated or unsaturated heterocyclic group, 
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[01 06J When R 1 1 represents an aryl group, the aryi group is preferably a substituted or unsubstituted phenyl group 
having a total carbon atom number of from 6 to 30. The substituent may be any substituent but an electron withdrawing 
substltuent Is preferred. 

[0107] In Formula (1), R 11 is more preferably an electron withdrawing group or an aryl group. 

$ [0108] Hie substltuent represented by R 1S or R 13 in Formula (1) fs preferably a group having the same meaning as 
the electron withdrawing group represented by Z In Formula (1), an alkyl group, a hydroxy group (or a salt thereof), a 
mercapto group (or a salt thereof), an alkoxy group, an aryloxy group, a heterocyclic oxy group, an alkylthio group, an 
arylthio group, a heterocyclic thlo group, an amino group, an alkylamino group, an anilino group, a heterocyclic amino 
group, an acylamino group or a substituted or unsttostituted phenyl group, 

w [01 09] In Formula (1 ), It Is more preferred that one of R 1 2 and R 13 is a hydrogen atom and the other is a substltuent. 
The substltuent fs preferably an alkyl group, a hydroxy group (or a salt thereof), a mercapto group (or a salt thereof), an 
alkoxy group, an aryloxy group, a heterocyclic oxy group, an alkylthio group, an arylthio group, a heterocyclic thlo group, 
an amino group, an alkylamino group, an aniline group, a heterocyclic amino group, an acylamino group (particularly, a 
perfluoroalkanamJdo group), a surfonamido group, a substituted or unsubstftuted phenyl group or a heterocyclic group, 

75 more preferably a hydroxy group (or a salt thereof), a mercapto group (or a salt thereof), an alkoxy group, an aryloxy 
group, a heterocyclic oxy group, an alkylthio group, an arylthio group, a heterocyclic thlo group or a heterocyclic group, 
still more preferably a hydroxy group (or a salt thereof), an alkoxy group or a heterocyclic group. 
[01 10] In Formula (1). it is also preferred that Z and R 1 1 or R 1Z end R 13 form a ring structure. The ring structure 
formed is a non-aromatic carbocycllc ring or a non-aromatic heterocyclic ring, preferably a 5-, 6- or 7-membered ring 

20 structure having a total carbon atom number Including those of substituenls of from 1 to 40, more preferably from 3 to 
30. 

[011 1] The compound represented by Formula (1) Is more preferably a compound where Z represents a cyano 
group, a formyl group, an acyl group, an alkoxycarbonyl group, an Imino gmp or a carbamoyl group, R 1 1 represents an 
electron withdrawing group or an aryl group, and one of R 12 and R 13 represents a hydrogen atom and the other repre- 
ss sents a hydroxy group (or a salt thereof), a mercapto groip (or a salt thereof), an alkoxy group, an aryloxy group, a het- 
erocyclic oxy group, an alkylthio group, an arylthio group, a heterocyclic thlo group or a heterocyclic group, more 
preferably a compound where z and R 11 fprm a non-aromatic 5-, 6- or 7-membered ring structure and one of R 12 and 
R 13 represents a hydrogen atom and the other represents a hydroxy group (or a salt thereof), a mercapto group (or a 
salt thereof), an alkoxy group, an aryloxy group, a heterocyclic oxy group, an alkylthio group, an arylthio group, a hete- 
$o rocyclic thio group or a heterocyclic group. At this time, Z which forms a non-aromatic ring structure together with R 11 
is preferably an acyl group, a carbamoyl group, an oxycarbonyl group, a thiocarbonyl group or a sulfbnyl group and R 11 
Is preferably an acyl group, a carbamoyl group, an oxycarbonyl group, a thiocarbonyl group, a sulfonyl group, an Imlno 
group, an imino group substituted by N atom, an acylamino group or a carbonytthio group. 
[011 2} The compound represented by Formula (2) is described below, 
s* 101 1 3] In Formula (2), R 14 represents a substltuent. Examples of the substltuent represented by R 1 4 Include those 
described for the substltuent represented by R 11 , R 1Z or R 13 in Formula (1). 

[0114] The substituent represented by R 14 Is preferably an electron withdrawing group or an aryl group. When R 14 
represents an electron withdrawing group, the electron withdrawing group is preferably a group having a total carbon 
atom number of from 0 to 30 such as a cyano group, a nitro group, an acyl group, a formyl group, an alkoxycarbonyl 

40 group, an aryloxy carbonyl group, an alkylsuffbnyi group, an arytsurfonyt group, a carbamoyl group, a sulfamoyl group, a 
tr'rf tuoromethyl group, a phosphoryl group, an Imlno group or a saturated or unsaturated heterocyclic group, more pref- 
erably a cyano group, an acyl group, a formyl group, an alkoxycarbonyl group, a carbamoyl group, a sulfamoyl group, 
an alkylsulfonyl group, an arylsuffonyl group or a heterocyclic group, still more preferably a cyano group, a formyl group, 
an acyl group, an alkoxycarbonyl group, a carbamoyl group or a heterocyclic group. 

4$ [01 1 5] When R 1 4 represents an aryl group, the aryl group is preferably a substituted or unsubstituted phenyl group 
having a total carbon atom number of from 0 to 30. Examples of the substltuent include those described for the substh- 
uent represented by R 11 . R 12 or R 13 in Formula (1). 

[01 1 6] R 14 is more preferably a cyano group, an alkoxycartxjnyf group, a carbamoyl group, a heterocyclic group or 
a substituted or unsubstituted phenyl group, most preferably a cyano group, a heterocyclic group or an alkoxycarbonyl 
60 group. 

[01 1 7] The compound represented by Formula (3) is described in detail below. 

[01 1 B] In Formula (3), X and Y each independently represents a hydrogen atom or a substituent, and A and B each 
Independently represents an alkoxy group, an alkylthio group, an alkylamino group, an aryloxy group, an arylthio group, 
an anilino group, a heterocyclic thlo group, a heterocyclic oxy group or a heterocyclic amino group, and X and Y or A 
55 and B may be combined with each other to form a ring structure. 

[01 1 9] Examples of the substltuent represented by X or Y in Formula (3) include those described for the substituent 
represented by R 11 . R 12 or R 13 In Formula (1), Specific examples thereof indude an alkyl group (including a perfluoro- 
alkyl group and a trichloromethyl group), an aryl group, a heterocyclic group, a halogen atom, a cyano group, a nltro 
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group, an alkenyl group, an alkynyl group, an acyl group, a fbrmyl group, an afkoxycarbonyl group, an aryloxycarbonyl 
group, an Imino group, an Imlno group substituted by N atom, a carbamoyl grou& a thiocarbonyl group, an acyloxy 
group, an acylthio group, an acyiamino group* an alkylsulfonyl group, an arylsulfonyl group, a sulfamoyl group, a phos- 
phoryl group, a carboxy group (or a salt thereof), a eulfo group (or a salt thereof), a hydroxy group (or a salt thereof), a 
s mercapto group (or a salt thereof), an alkoxy group, an aryloxy group, a heterocyclic oxy group, an alkylthio group, an 
arylthio group, a heterocyclic thro group, an amino group, an alkylamino group, an anlllno group, a heterocyclic amino 
group and a silyl group. 

[0120] These groups each may further have a substituent X and Y may be combined with each other to form a ring 
structure and the ring structure formed may be either a non-aromatic earbocycilc ring or a non-aromatic heterocyclic 
10 ring. 

[0121] In Formula (3). the substituent represented by X or Y Is preferably a substituent having a total carbon 
number of from 1 to 40. more preferably from 1 to 30. such as a cyano group, an aikoxycarbonyl group, an aryloxycar* 
bonyl group, a carbamoyl group, an imino group, an Imlno group substituted by N atom, a thiocarbonyl group, a sulfa- 
moyl group, an alkylsulfonyl group, an arylsulfonyl group, a nftro group, a perfluoroalkyl group, an acyl group/a fbrmyl 
is group, a phosphoryi group, an acyiamino group, an acyloxy group, an acylthlo group, a heterocyclic group, an alkylthio 
group, an alkoxy group or an aryl group 

[0122] In Formula (3). X and Y each la more preferably a cyano group, a nitro group, an alkoxycarbonyl group, a 
carbamoyl group, an acyl group, a formyl groip, an acylthio group, an acyiamino group, a thiocarbonyl group, a sulfa* 
may! group, an alkylsulfonyl group, an arylsulfonyl group, an Imino group, an Imlno group substrtuted by N atom", a phos* 

20 phoryl group, a trrttuoromethyl group, a heterocyclic group or a substituted phenyl group, still more preferably a cyano 
group, an alkoxycarbonyl group, a carbamoyl group, an alkylsulfonyl group, an arylsulfonyl group, an acyl group, an 
acylthio group, an acyiamino group, a thiocarbonyl group, a formyt group, an amino group, an imino group substituted 
by N atom, a heterocyclic group or a phenyl group substituted by any electron withdrawing group. 
[0123] X and Y are also preferably combined with each other to form a non-aromatic carbocydic ring or a non-aro- 

ss matte heterocyclic ring. The ring structure formed is preferably a 5-, 6- or 7-membered ring having a total carbon atom 
number of from 1 to 40, more preferably from 3 to 30, X and Y for forming a ring structure each Is preferably an acyl 
group, a carbamoyl group, an oxycarbonyl group, a thiocarbonyl group, a sulfonyl group, an imino group, an imlno group 
substituted by n atom, an acyiamino group or a carbonytthio group. 

[0124] In Formula (3), A and B each Independently represents an alkoxy group, an alkylthio group, an alkylamino 
so group, an aryloxy group, an aryfthio group, an anflino group, a heterocyclic thio group, a heterocyclic oxy group or a het- 
erocyclic amino group, which may be combined with each other to form a ring structure. Those represented by A and B 
in Formula (3) are preferably a group having a total carbon atom number of from 1 to 40, more preferably from 1 to 30, 
and the group may further have a substituent. 

[0125] In Formula (3), A and B are more preferably combined with each other to form a ring structure. The ring 

5ff structure formed is preferably a 5- ( B- or 7-membered non-aromatic heterocyclic ring having a total carbon atom number 
of from 1 to 40. more preferably from 3 to 30. Examples of the linked structure (-A-B-) formed by A and B Include O- 
(CHJa-O, *O(CHa) 3 -0*, -S-fCH^-S-. -S^CH 2 ) 3 -S % -SiDh-S- ( -NfCHsKCHsfc-O-, -NfCHaHCHzfc-S-, <MCH*)*-S- 
-O^CHafc-S-, -N(CH 3 )i3h.O, -NfCHsJ-ph-S- and -N(phHCHa) r S-. ' 
[0126] Into the compound represented by Formula (1), (2) or (3) for use In the present invention, an adsorptVe 

40 group capable of adsoibing to sliver halide may be integrated. Examples of the adsorpBve group Include the groups 
described in US. Patent Nos. 4,385,108 and 4.459,347, JP-A-59-1Q5233, JP*A^9-200281, JP-A-59-201045, JP-A-59- 
201045, JP-A-59-201047, JP-A-59-201048. JP-A-69-201049, JP-A-61-170733, JP-A-61 -270744, JP-A-62-948, JP-A- 
63-234244, JP-A-63-234245 and JP*A*63-23424S, such as an alkylthio group, an arylthio group, a thiourea group, a 
thioamide group, a mercaptoheterocyclic group and a triazole group. The adsorptlve group to silver halide may be 

45 formed Into a precursor. Examples of the precursor Include the groups described fei JP*A-2-285344. 

[0127] Into the compound represented by Formula (1), (2) or (3) for use in the present invention, a ballast group or 
polymer commonly used in immobile photographic additives such as a coupler may be Integrated, preferably a ballast 
group Is Incorporated. The ballast group is a group having B or more carbon atoms and being relatively inactive to the 
photographic properties, Examples of the ballast group Include an aJkyl group, an aralkyl group, an alkoxy group, a phe- 

50 nyl group, an alkylphenyl group, a phenoxy group and an alkylphenoxy group. Examples of the polymer include those 
described In JP-A-M00530. 

[012B] The compound represented by Formula (1), (2) or (3) for use in the present Invention may contain a catlonic 
group (specifically, a group containing a quaternary ammonlo group or a nitrogen-containing heterocyclic group con- 
taining a quaternized nitrogen atom), a group containing an ethyleneoxy group or a propyl eneoxy group as a repeating 
55 unit, an (alkyl, aryl or heterocyclic)^ group, or a dissociative group capable of dissociation by a base (e.g., carboxy 
group* sulfo group, acylsulfamoyl group, carbamoylsulfamoyl group), preferably a group containing an ethyleneoxy 
group or a propyleneoxy group as a repeating unit, or an (alkyl, aryl or heterocyclic)thlo group. Specific examples of 
these groups include the compounds described in JP-A-7-234471, JP-A-5-333466. JP-A-B-19032, JP-A-8-19031 JP- 
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A-545761 , U.S. Patent Nos. 4,994.365 and 4,988,504, JP-A-3-259240, JP-A-7-5610. JP-A-7-244348 and German Pat* 
ent No. 4,006,032. 

10129] Specific examples of the compounds represented by Formulae (1) to (3) for use In the present invention are 
shown below. However, the present Invention is by no means limited to the following compounds. 
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[0130] The compounds represented by Formulae (1) to (3) for use In the present invention each may be used after 
dissolving it in water or an appropriate organic solvent such as an alcohol (e.g., methanol, ethanol, propanol, f luorinated 
alcohol), a ketone (e.g., acetone* methyl ethyl ketone), dimethyHbrmamlde, dlmethylsulfoxide or methyl cellosolve. 

35 10131 1 Also, the compounds represented by Formulae (1) to (3) tor use In the present invention each may be dis- 
solved by an already well-known emulsif icatlon dispersion method using an oil such as dibutyl phthalate, trlcresyl phos- 
phate, glyceryl triacetate or diethyl phthalate. or an auxiliary solvent such as ethyl acetate or cyelohexanone, and 
mechanically formed into an emulsified dispersion before use. Furthermore, the compounds represented by Formulae 
(1 ) to (3) each may be used after dispersing the powder of the compound In an appropriate solvent such as water by a 

40 method known as a solid dispersion method, using a bail mill, a colloid mill or an ultrasonic wave, 

[0132] The compounds represented by Formulae (1) to (3) for use In the present invention each may be added to 
a layer in the image-recording layer side on the support namely, an image-forming layer, or any other layers; however, 
the compounds each Is preferably added to an Image-forming layer or a layer adjacent thereto* 
[0133] The addition amount of the compound represented by Formula (1), (2) or (3) for use in the present invention 

45 is preferably from 1 x 10" 6 to 1 mot, more preferably from 1 x 10" s to 5 x 10" 1 mol. most preferably from 2 x 10" 5 to 2 x 
10" 1 mol, per mol of silver, 

[0134] The compounds represented by formulae (1) to (3) can be easily synthesized according to known methods 
and may be synthesized by referring, for example, to U.3. Patent Nos, 5.545,515. 5,635,339 and 5,654,130. Interna- 
tional Patent Publication W097/34196 or Japanese Patent Application Nos. 9-354107, 9-309613 and 9*272002. 

50 [0135] The compounds represented by Formulae (1) to (3) may be used Individually or in combination of two or 
more thereof. In addition to these compounds, a compound described in U.S. Patent Nos. 5,545,515, 5,635,339 and 
5.654,130, International Patent Publication W097/34196, U.S. Patent No. 5,666,226 or Japanese Patent Application 
NOS. 8-279962, 9-226361, 9-273935, 9-354107, 9-309613, 9-296174. 9-282564, 9-272002, 9-272003 and 9-332388 
may also be used In combination. They can also be used in combination with such hydrazine derivatives as mentioned 

5$ below. 

[01 36] For the invention, hydrazine derivatives may be used as a nucleation agent. The above nucleation agent and 
hydrazine derivatives can used concurrently. In such a case, the hydrazine derivatives described below may also be 
preferably used. TTie hydrazine derivatives used in this invention can be synthesized by various methods described In 



22 



2004$ 7J115B 15"§55ft SIKs & Co. 



NO. 1876 P. 170/192 



EP 1026 545 A2 



16 



the following patent publications. 

[01 37] Examples of the hydrazine derivative other than the hydrazine derivative described in the foregoing include 
the compounds represented by (Chem. 1) of JP-B-6-7713B, specifically, compounds described at pages 3 and 4 of the 
publication; the compounds represented by the formula (I) of JP-B-6-93082, specifically. Compounds 1 -38 described at 
pages 8 to 18 of the publication; the compounds represented by the formulas (4). (5) and (6) of JP-A-8-230497 specif- 
ically, Compounds 4-1 to 4-10 described at pages 25 and 26, Compounds 5-1 to 5-42 described at pages 28 to 36 and 
Compounds 6-1 to 6-7 described at pages 39 and 40 of the publication; the compounds represented by the formulae 
(1) and (2) of JP-A-e-289520, specifically, Compounds 1 -1) to M7) and 2-1) described at pages 5 to 7 of the publica- 
tion; the compounds represented by (Chem. 2) and (Chem 3) of JP-A-6-313936. specif tally, compounds described at 
pages 6 to 19 of the publication; the compound represented by (Chem. 1) of JP-A-6-313951, specifically, the com- 
pounds described at pages 3 to 5 of the publication; the compound represented by the formula (I) of JP-A-7-5610 spe- 
cifically, Compounds 1-1 to I-38 described at pages 5 to 10 of the publication; the compounds represented by the 
formula (II) of JP-A-7-77783, specifically, Compounds 11-1 to 11-102 described at pages 10 to 27 of the publication- the 
compounds represented by the formulae (H) and (Ha) of JP-A-7-10442B, specifically, Compounds H-1 to H-44 
described at pages 8 to 15 of the publication; the compounds characterized by having in the vicinity of the hydrazine 
group an anionic group or a nonlonic group capable of forming an internal hydrogen bond with a hydrogen atom of 
hydrazine, described in JP-A-9-22082, particularly, the compounds represented by the formulae (A) (B) (C) (D) fe 
and (F), specifically. Compounds NM to N-30 described In the publication: the compound represented by the formula 
(1) described in JP-A-9-22082, specifically. Compounds D-i to D-55 described in the publication; various hydrazine 
20 derivatives described at pages 25 to 34 of Koch! Qihitsu t Kn own Technique) pages 1 to 207. Aztech (Issued on March 
22, 1991): and Compounds D-2 and D-39 described In JP-A-62-86354 (pages 6 and 7). 

[0138] The hydrazine derivatives for use In the present Invention may be used after dissolving it In an appropriate 
organic solvent such as an alcohol (e.fl., methanol, ethanol, propanol. fhiorlnated alcohol), a ketone (a a acetone 
methyl ethyl ketone). dirnethyWormamlde. dimomylsiJlfoxIde or methyl cellosolve. 
ss [0139] Also, the hydrazine derivatives for use In the present invention each may be dissolved by an already well- 
known emulslflcatJon dispersion method using an oil such as dibutyl phthalate, tricresyl phosphate, glyceryl triacetate 
or diethyl phthalate, or an auxiliary solvent such as ethyl acetate or cyctohexanone, and mechanically formed Into an 
emulsified dispersion before use. Furthermore, they may be used after dispersing the powder of the hydrazine deriva- 
tive In water by a method known as a solid dispersion method, using a ball mill, colloid mill or ultrasonic wave. 
[0140] The hydrazine derivatives for use In the present invention may be added to any layers on the Imago-forming 
layer side on the support. i.e., the Image-forming layer or other layers on that layer side: however, they are preferably 
added to an image-forming layer or a layer adjacent thereto. 

[0141] The addition amount of the hydrazine derivatives for use in the present invention Is preferably from 1 * 10* 
to 1 x 10* mol, mora preferably from 1 * 10 ' to 5 x 10' 3 mol. most preferably from 2 x 10*10 5 x 10* mol per mol of 
as stiver. ' H 

[0142] In the present invention, a nucieation agent may be used In combination with the above-described ultrahigh 
contrast agent so as to form an ultrahigh contrast image. Example thereof include amine compounds described in US 
Patent No. 8,545,505, specifically. AM-1 to AM-5: hydraxamlc acids described in US. Patent No. 5,545,507 specifically 
HA-1 to HA-11; acrylonltriles described in US. Patent No. 5.545.507, specifically, CN-1 to CN-13, hydrazine conv 
40 pounds described In U.S. Patent No. 5,558.983. specifically. CA-1 to CA-6: and onlum salts described in JP-A-a- 
297368. specifically, A-1 to A-42. B-1 to B-27 and C-1 to C-14. 

[0143] The synthesis methods, addition methods and addition amounts of the aforementioned ultrahigh contrast 
agents and the contrast accelerators may be according to those described in the patent publications cited above 
[0144] For this invention, It Is preferable to use an acid created frc^diphosphomsperTtaflxIdeuponriydrationorlte 

46 salt together with the nucleatkm agent As such an acid created from diphosphorus pentaoxide upon hydration or Its 
salt, metaphosphoric add (metaphosphate), pyrophosphoric acid (pyrophosphate), orthophosphoric acid (orthophos- 
phate). triphosphoric acid (triphosphate), triphosphoric acid (tetraphosphate), hexametaphosphorle acid (hexamsta- 
phosphate). and so on are exemplified. As such an acid created from diphosphorus pentaaxEde upon hydration dt its 
salt used particularly preferably, orthophosphoric add (orthophosphate). and hexametaphosphorle acid (haxameta- 

m phosphate) are exemplified, and more specifically, sodium orthophosphoric acid, sodium dihydrogen orthophosphoric 
acid, scxlum hexametapnosphoric acid, ammonium hexametaphosphoric acid, and so on are exemplified. 
[0145] The acid created from diphosphorus pentaoxide upon hydration or Its salt used preferably in this Invention is 
added to the image forming layer or a binder layer adjacent thereto because bringing desired effects even in a small 
amount 



30 
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[0146] The use amount (coating amount per m 2 of photosensitive material) of the add created from diphosphorus 
pentaoxide upon hydration or Its salt used in this Invention can be a prescribed amount according to the performance 
such as the sensitivity or the fog, and a preferable use amount Is 0.1 to 500 mg/m 2 . and more preferably, 0.5 to 100 
mg/m . 
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[0147J The heat developable photosensitive material of the present invention contains a reducing agent for organic 
sliver salt. The reducing agent for organic silver salt may be any advance, preferably an organic substance, which 
reduces the silver ion to metal sliver. Conventional photographic developers such as phenldone, hydroquinone and cat- 
echol are useful, but a hindered phenol reducing agent is preferred. The reducing agent is preferably contained In an 

s amount of from 5 to 50% by mol, more preferably from 10 to 40% by mol, per moi of silver on the surface having an 
image-forming layer. The layer to which the reducing agent is added may be any layer on the surface having an Image- 
forming layer, in the case of adding the reducing agent to a layer other than the Image-forming layer, the reducing agent 
is preferably used in a slightly large amount of from 10 to 50% by mol per moi of silver. The reducing agent may also be 
a so-called precursor which Is derived to effectively exhibit the function only at the time of development. 

io [0148] For the heat*developable photosensitive material using an organic silver salt, reducing agents over a wide 
range are known and these are disclosed In JP*A-46-G074, JP-A-47-1238, JP-A-47-33621, JP-A-49-46427, JP-A-49* 
115540, JP^A*50-14334 ( JP-A-50-36110, JP-A-50- 147711, JP-A-51-32632, JP-A-51 -1 023721 , JP-A-51 -32324, JP-A- 
51-51033, JP-A-52-84727, JP-A-55-1 08654, JP^56-146133. JP-A-57-82828> JP-A-57-82B29, JP-A-6-3793, U.S. 
Patents Nos. 3,867,9586, 3,679,426, 3,751,252, 3,751,255, 3.761,270, 3,782,949. 3.639,048, 3.928,686 and 

is 5,464,738, German Patent No. 2,321 ,328, European Patent 692732 and the like. Examples thereof Include amidoxlmes 
such as phenylamldoxime, 2*thlenylamidoxline and p-phenoxyphenylamidoxlme: azines such as 4-hydroxy-3,5-dimeth- 
oxybenzaldehyde azine; combinations of an aliphatic carboxylic acid arylhydrazlde with an ascorbic acid such as a 
combination of 2,2-bis(hydroxymethy0propionyl-p-phenylhydra2lne with an ascorbic acid: combinations of polyhydroxy- 
benzene with hydroxylamine. reductone and/or hydrazine such as a combination of hydroquinone with bis(ethoxye- 

20 thyl)hydroxylamine, pfperldlnohexose reductone or formyM-methylphenylhydrazlne; hydroxamic adds such as 
phenylhydroxamic acid, p-hydroxyphenylhydnoxamic acid and p-anlflnehydroxamic acid; combinations of an azine with 
a sulfonamidophenol such as a combination of phenothiazine with 2,Michtoro-4-benzenesulfonamidophenol ; a-cyan* 
ophenylacetic acid derivatives such as ethyl-a-cyano-2-methylphenylacetate and ethyl-a-cyanophenylacetate: bis-p- 
naphthols such as 2,2~dihydroxy*l,l-blnaphthyi, 6,6-dlbromo-2,2-dihydroxy-l l l-binaphthyl and Ws(2-hydroxy*l-naph- 

26 thyl)methane; combinations of a bis-p-naphthol with a 1,3-dlhydrozybenzene derivative (a.g. f 2,4-dlhydnoxybenzophe- 
none, 2.4-dihydroxyacetophenone); 5-pyrazolones such as 3*methyl-1-phenyl-5-pyrazolone; reductones such as 
dlmethylamlnohexoee reductone, anhydrodlhydroamlnohexose reductone and anhydrodlhydropiperidonehexose 
reductone; eulfonamldophenol reducing agents such as 2,6-dichloro*4-ben3enesulfonamfdophenol and p-bensenesul- 
fonamldophenol; 2-phenyllndane-1,3-diones; chromans such as2,2-dimethyl-7-t^xityl-6-hydroxychroman; 1,4-dfhydro* 

$0 pyridines such as 2 l 6-dimethoxy-3 p 5^icart)oothoxy-1 I 4^lhydropyricfine; bisphenols such as bis(2-hydrcxy-3-t-butyl-5- 
metbylphertyl)methane, 2,2-bi6(4-hydroxy-3-methylphenyl)propanet 4.4-ethylidene-ble(2-t-butyl-6-methylphenol), 1,1- 
bis(2-hydroxy-3,5<llmethylphenyl).3,5,5-trlmethylhexane and 2 t 2-bls(3,5-dlmethyl-4-h^roxypheny()propane; ascorbic 
acid derivatives such as 1-ascorbyl palmttate and ascorbyl stearate; aldehydes and ketones such as benzyl and 
blacetyl; 3-pyrazolidone and a certain kind of lndane-1,3-dtones; and chromands such as tocopherol. Particularly pre- 

39 ferred reducing agents are bisphenols and chromanols. 

[0149] The reducing agent of the present invention may be added in any form of a solution, powder and a solid 
micnoparticle dispersion, The solid mlcropartlcle dispersion is performed using a known pulverizing means (e.g., ball 
mill, vibrating ball mill, sand mill, colloid mill, jet mill, roller mill). At the time of solid microparticle dispersion, a dispersion 
aid may also be used. 

40 [0150] When an additive known as a "color toner" capable of Improving the Image Is added, the optical density 
increases in some cases. Also, the color toner is advantageous In forming a black silver image depending on the case. 
The color toner is preferably contained on the surface having an image-forming layer in an amount of from 0.1 to 50% 
by mol, more preferably from 0.5 to 20% by mol, per mol of silver. The color toner may be a so-called precursor which 
is derived to effectively exhibit the function only at the time of development. 

46 [01 51 J For the heat-developable photosensitive material using an organic silver salt, color toners over a wide range 
are known and these are disclosed in JP*A*46*6077, UP-A-47-102B2, JP»A»49-5019, JP-A-49-5020, JP-A-49-91215, 
JP-A-49-91215, JP-A-50-2524, JP-A*50-32927, JP*A*50-67132. JP-A-50-67641. JP-A-50-1 14217, JP-A-51-3223, JP* 
A-51-27923, JP-A-52-14788, JP-A-52-99813, JP-A-53-1020, JP-A-53-76020, JP-A-54-1 56524, JP-A-54-1 56525, JP* 
A-6M83642, JP-M-58848, JP-B-49-10727, JP-B*54*20333. U.S. Patents Nos. 3,080.254, 3,446,648. 3.782,941, 

so 4,123,282 and 4,510,236, British Patent No. 1,380,795 and Belgian Patent No 841910. Examples of the color toner 
include phthalimide and N-hydroxyphthalimide; sucdnlmfde, pyrazolin-5-ones and cyclic imides such as quinazoiinone, 
3-phenyl-2-pyrazolln-5-one, l^henylurazole, qulnazollne and 2,4-thlazolldinedione; naphthaltmkfes such as N- 
hydroxy-1,8-naphthallmlde; cobalt complexes 6uch as cobalt hexaminetrtfluoroacetate; rnercaptanes such as 3-mer- 
capto-1 ,2.4-trlazole, 2,4-dlmercaptopyrlmldlne, S-mercap^.S-diphenyM^^-triazole and 2,5<iimercapto-1 ( 3 ( 4-thIa- 

SB diazole; N-(aminomethyl)aryldlcarboxylmldes such as N,N-(dlmethylaminomathyl)phthalimide and N ( N- 
(dimethylaminomethyl)naphthalen6-2,3-dicarboxyimide; blocked pyrazoies, Isothiuronium derivatives and a certain kind 
of photobleaching agents, such as N.N'-hexamethylenebistl'Carbamoyl-d.S-dimethytpyrazole), 1 ,8-(3|6-dla3:eoc- 
tane)bis(i8othluronlumtrlfluoroacetate) and 2-(trlbromomethylsulfonyl)benzothia2ole; 3-ethyl-5-[(3*ethyl-2-benzothia- 
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zollrylideneH-methyiethylidene] .2.thio-2,4-c*azolidlnedlone; phthalazinone. phthalazlnona derivatives and metal 
salts thereof, such as 4-(l.naphthyl)phthaiazlnone. B-chiorophthalazlnone. 5,7.dimethyloxyphthalarlnone or 2 3-dlhv- 
dro-1.4-phthalazlnedlone: combinations of phthalazlnone with a phthallc acid derivative (e.g., phthallc add 4-methvl- 
phthalic add, 4-nttrophthalic acid, tetrachlorophthallc add anhydride); phthalazfne, phthalazine derlvatlvea (e o 4/1. 
s naphthyOprrthalazino, e-chlorophthalazinone, 5,7-dlmethoxyphthalaztne, 2,3-dlhydrophthalazlne) and metal" salts 
thereof; combinations of a phthalazine and a phthalic acid derivative (e.g., phthallc acid, 4-methylphthalic add 4- 
nitropnthallc add, tetrachloroprrthalic acid anhydride), quinasofinedione. benzoxazlne and naphthoxazlne derivatives- 
rhodium complexes which function not only as a color toner but also as a halide ion source for the formation of silver 
halide at the site, such as ammonium hexachlororhodate(IU), rhodium bromide, rhodium nitrate and potassium hex- 
10 achlororhodate (III); inorganic peroxides and psrsulfates such as ammonium disulfide peroxide and hydrogen peroxide* 
beruoxazlne-2.4-diones such as 1,3-benzoxazln-2,4«jione, 8-methyM.3-benzoxazin.2.4^lone. and 6-nitroO 3-ben- 
zoxazln-2.4-dione; pyrlmldlnes and asymmetric trfazines such as 2,4-dlhydroxpyrlmldinB and 2-hydroxy-4ramlnopyriml. 
dine; and azauracil and tetraazapentalene derivatives such as 3,6-dimercapto-1,4-dlpheny|.lH,4H-2 3a5 Sa- 
tetraa2aperrtaloneand1,4^i(r><*loropheny04,e^meiiw ' ' ' 

is [0152J The color toner of the present invention may be added In any form of a solution, powder, solid mlcropartlcle 
dispersion and the like. The solid fine partide dispersion is performed using a known pulverization means (e a ball milt 
vibrating ball mill, sand mill, colloid mill, jet mill, roller mill). At the time of solid mlcropartlcle dispersion, a dispersion aid 
may also be used. 

(0163] The pH of thefllm surface before heat development processing of the heat developable photosensitive mate- 
rial according to the invention Is preferably 6 or less to reduce fog during preservation, more preferably 5 5 or less and 
further more preferably, 5.3 or less. There Is no spedal lower limitation but it may be around 3 
I0 !^ J - _ Con, " >,lln 0 of ^ Mm surface pH preferably usss an organic acid such as phthallc add derivatives an non- 
volatile add such as a sulfuric add, and a volatile base such as an ammonia, from a viewpoint to reduce the film surface 
pH. Particularly, since ammonia is ready to be volatile and can be eliminated before the coating step or before thermaiiv 
heated, ammonia is preferable to achieve a lower film surface pH. ™ 7 
[0155] Tb measure the film surface pH of the heat developable photosensitive material of the invention the heat 
developable photosensitive material before heat development processing Is folded into a boat shape In 2.5 cm'x 2 5 cm- 
a distilled water of 300 uJ is dropped on a side of the image forming layer. After cafmly placed tor 30 minutes, the 
dropped liquid is preferably measured for one minute with pH BCY-P2 (made by Shin Dengen Kbgyo K.K., pH meawrer 
so of a semiconductor system). ,K 

10156] As a binder for this Invention, polymer latexes as described below are preferably used. At least one layer 
among image forming layers containing the photosensitive silver halide of the heat developable photosensitive material 
of the invention is preferably an image forming layer containing the following polymer latex at least 50% by weight of the 
entire binders. Hereinafter, this image forming layer Is referred to as "an image forming layer of the invention " and the 
polymer latex is referred to as "a polymer latex of the Invention.- The polymer latex can be used not only for the imaae 

2fS! ^" • <tor -* ie protection afX ' ,na Da< * la y er - Particularly; when the heat developable photosensittve 
matenai of the Invention « used for the printing purpose in which sizBdevlatjon is concerned, H Is preferable to use the 
polymer latex In the protection layer and the back layer. However. " the polymer latex" herein indicates water-insoluble 
hydrophobic polymer as fine partJdes dispersed In a water-sduble dispersion medium. With respect to the dispersion 
state, the polymer may be emulsified In the dispersion medium, emulsion-polymerized or miceN dispersed or the doIv 
mer may have a partially hydrophlllc structure in the polymer molecule so that the molecular chain itself is dispersed in 
the molecule. The polymer latex for use In the present Invention is described In Gosei Jushl Emulsion (Synthetic Rasln 
Emulsion), compiled by TaJra Okuda and Hlroshi InagaM. Issued by Kobunshi Kanto Kal (1978). Gosel Latex no On 
Application of Synthetic Latex), compiled by TakaakJ Suajmura. Yasuo Kataoka, SoiOchi Suzuki and Kelshi Kasahara 
Issued by Kobunshi Kanto Kal (1993). and Solchl Muwi. Gtosel Latex no Kagaku (Chemistry of Synthetic Utex)Kobun- 
sht Kanto Kal (1970) and the like. The dispersion particles preferably have an average particle size of from 1 to 50 000 
nm more preferably on the order of from 5 to 1 .000 nm. Tie partide size distribution of the dispersed particles Is not 
particularly limited, and tha dispersed particles may have a broad particle size distribution or a monodispsrse particle 
size distribution. 

[01 57] As the polymer latex used tor the present invention, a so-called Cornell type latex may be used other than 
the normal polymer latex having a uniform structure. In this case, It Is preferred In some cases that the core and the 
shell have different glass transition temperatures. 
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[0158] The polymer latex used as the binder In the present Invention has a glass transition temperature (To) of 
which preferred range may be different among those for the protection layer, the back layer and the Image-forming layer 
In the image-forming layer, the glass transition temperature Is preferably from -30*C to 40°C, to promote the diffusion 
of the photographically useful materials during the heat development In the protection layer and the back layer the 
glass transition temperature is preferably 25*C to 7o*C because the protection layer and the back layer are brought Into 
contact with various Instruments. y 



25 



2004$ SIKs & Co. 



NO. 1876 P. 173/192 



EP 1 026 545 A2 

[0159] The polymer latex for use in the present invention preferably has a minimum film-tbrmlng temperature (MFT) 
of from -30 to 90°C, more preferably from O to 70 C C In order to control the minimum film-forming temperature, a fllm- 
formEng aid may be added. The film-forming aid is also called a plastfelzer and it is an organic compound (usually an 
organic solvent) capable of reducing the minimum film-forming temperature of the polymer latex. Thle organic com- 
5 pound is described in Soulchi Muroi, Gosei Latex no Kagaku (Chemistry of Synthetic Latex), Kbbunshi Kanko Kai 
(1970). ibid. 

[01 so) The polymer species of the polymer latex for use En the present Invention may be of acrylic resin, vinyl ace^ 
tate resin, polyester resin, polyurethane resin, rubber-based resin, vinyl chloride resin, vinylldene chloride resin, poly- 
olefin resin or a copolymer thereof. The polymer may be a straight-chained polymer, a branched polymer or a cross- 
10 linked polymer. The polymer may be a so-called homopolymer obtained by polymerizing a single kind of monomers or 
may be a copolymer obtained by polymerizing two or more kinds of monomers. The copolymer may be either a random 
copolymer or a block copolymer, The polymer preferably has a number average molecular weight of from 5,000 to 
1 .000,000, more preferably on the order of from 1 0,000 to 100.000. If the molecular weight is too small, the image-form- 
ing layer is deficient In the mechanical strength, whereas If It Is excessively large, the film-forming property m disadvan- 

19 tageously poor. 

[0161] Specific examples of the polymer latex used as a binder in the Image-forming layer of the heat developable 
photosensitive material of the present invention Include a methyl methacrytate/ethyl acrylate/methacrylic acid copoly- 
mer latex, methyl methacrylBte£-ethyihexyl acrylate/hydroxyethyf methacrylata/styrene/acrylic acid copolymer latex, 
styrene/butadiene/acrylic acid copolymer latex, styrene Awtadlene/dMnylbenzene/methacryllc acid copolymer latex, 

20 methyl methacrylate/vlnyl chloride/acrylic acid copolymer latex and vinylldene chloride/ethyl acrylate/acrytanifriie/meth- 
acryllc acid copolymer latex. Such polymers are also commercially available and examples of the polymer which can 
be used Include acryffc resins such as CEBIAN a-4635, 46583. 4601 (all produced by Dice! Kagaku Kogyo Co., Ltd), 
Nlpol Lx811, 614, 821, 820, 857, 857x2 (all produced by Nippon Zeon Co., Ltd); polyester resins such as FINETEX 
ES650, 611, 675, S50 (all produced by Dai -Nippon Ink & Chemicals, Inc.), WD-size and WMS (both produced by East- 

26 man Chemical); polyurethane resins such as HYDRAN AP10, 20, 30, 40 (all produced by Dai-Nippon Ink & Chemicals. 
Inc.); rubber-based resins such as LACSTAR 731 0K ( 3307B, 4700H, 7132C (all produced by Dai-Nippon Ink & Chem- 
icals, Inc.). Nlpol Lx416, 410, 438C, 2507 (all produced by Nippon Zeon Co., Ltd.); vinyl chloride resins such as 0351, 
G576 (both produced by Nippon Zeon Co., Ltd.); vinylldene chloride resins such ae L502, L513 (both produced by Asahl 
Chemical Industry Co.* Ltd.), ARON D7020, D504, D5071 (all produced by Mitsui Petrochemical Industries, Ltd.); and 

so olefin rosins such as CHEMIPEARL S1 20 and SA1 00 (both produced by Mitsui Petrochemical Industries, Ltd.) and the 
like. These polymers may be used Individually or if desired, as a blend of two or more thereof. 
[01 62] The Image forming layer of the Invention Is preferably structured to Include the polymer latex having 50% by 
weight of the entire binder, more preferably, 70% by weight 

[01 63J The image forming layer of the invention may contain a hydrophilic polymer, If desired, in an amount of less 
as than 50% by weight of the entire binder, such as gelatin, polyvinyl alcohol, methyl cellulose, hydroxypropyf cellulose, 
carboxymethyl cellulose and hydroxypropyimethyl cellulose. The amount of the hydrophilic polymer added is preferably 
30% by weight or less of the entire binder In the image-forming layer, more preferably, 5% by weight 
[01 64J The image forming layer of the present invention is preferably formed by coating an aqueous coating solution 
and than drying it The term "aqueous* as used herein means thai 60% by weight or more of the solvent (dispersion 
40 medium) in the coating solution is composed of water. The component other than water of the coating solution may be 
a water-miscible organic solvent such as methyl alcohol, ethyl alcohol, ieopropyt alcohol, methyl cellusolve, ethyl cellu- 
sohve. dimethytformamide. and ethyl acetate. As a detailed solvent composition, the followlngs can be exemplified: 
water / methane) - 90/1 0, water / methanol - 70/30, water / ethanol « 90/10, water / isopropanol - 90/1 0, water/ dimeth- 
ylformamlde - 95/5. water / methanol / dlmethyiformamJde - 80/155 , water / methanol / dimothylformamlde = 90/5/5 
4$ (the number Indicates percent by weight). 

[01 65] The total binder amount of the Image forming layer of the invention Is 0,2 to 30 g/m 2 , more preferably 1 to 1 5 
m 2 . A crossllnkfng agent for crossllnking and a surfactant for Improving coating capability or the like can be added to the 
image forming layer of the invention. 

[0166) The heat developable photosensitive material of the present invention may contain a sensitizing dye, The 
so sensitizing dye may be any one of those that can spectrally sensitize the halogenated sliver halide particles at a desired 
wavelength region when they are adsorbed on the halogenated silver halide particles. As such sensitizing dyes, usable 
are, for example, cyanlne dyes, merocyanlne dyes, complex cyanine dyes, complex merocyanine dyes, holopdar cya- 
nine dyes, styryl dyes, hemicyanine dyes, oxonole dyes and hemioxonole dyes. Sensitizing dyes which are usable in 
the present invention are described, for example, in Research Disclosure, Item 17643, IV-A (December, 1978, page 23), 
55 Item 1631X (August 1978, page 437) and also in the references as referred to in them. In particular, sensitizing dyes 
having a color sensitivity suitable for spectral characteristics of light sources of various laser Imagers, scanners, image 
setters, process cameras and the like can advantageously be selected. 

[0167] Exemplary dyes for spectral sensitization to so-called red light from light sources such ae He-Ne laser, red 
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Bamiconductor laser, and LED include Compounds 1-1 to I-38 disclosed In JP-A>54-18728, Compounds 1-1 to 1-35 dis- 
closed in JP-A-8-75322, Compounds 1-1 to i-34 disclosed in Jp.A-7-287338, Dyes 1 to 20 disclosed In JP.B-55-39818 
Compounds 1-1 to 1-37 disclosed in JP-A-62-284343, and Compounds 1-1 to 1-34 disclosed In JP-A-7-287338. 
[0168] Spectral sensitization as to the wavelength region of from 750 to 1 .400 nm from semiconductor laser lioht 
a sources can advantageously be obtained with various known dyes such as a cyanine dye, a merocyanine dye a styryl 
dye, a hemlcyanlne dye, an oxonol dye, a hemioxonol dye and a xanthene dye. Useful cyanine dyes are cyanine dyes 
having a basic nucleus such as thiazoline nucleus, oxazollne nucleus, pyrroline nucleus, pyridine nucleus oxazole 
nucleus, thiazole nucleus, selenazole nucleus or Imidazole nucleus. Useful merocyanine dyes are merocyanine dyes 
having the above-described basic nucleus or an acidic nucleus such as thiohydantoln nucleus, rhodanine nucleus oxa- 
io zolidlnedlone nucleus, thlazollnedione nucleus, barbituric acid nucleus, thlazolinone nucleus, malononftrile nucleus or 
pyrazolone nucleus. Of these cyanine and merocyanine dyes, those having an imino group or a carboxyl group are Mr- 
ttcularly effective. The dye may be appropriately selected from known dyes described, for example, In U.a Patent Nos 
3,761,279, 3.719,495and 3,877,943. British Patent Nos. 1,486.201. 1. 489,1 17 and 1,422,057, JP-B-3-10391 JP-B-* 
52387, JP-A-5-341 432, JP-A-8-194781 and JP-A-6-301 141. ,drH * 
»« [0189] The dyes particularly preferably used for the present Invention are cyanine dyes having a thioether bond 
(e.g.. cyanine dyes described In JP-A-62-58239, JP-A-3-1 38638, JP-A-3-1 38642, JP-A-4-255840, JP-A-5.72659 JP 
A-5-72661, JP-A-8-222491, JP-A-2-230506, JP-A-6-258757, JP.A-8-317868. JP-A-6-324425, JP.W-A-7-50092e'(the 
code "JP-W-A" as used herein means an -international application published in Japanese for Japanese national 
phase"), and US. Patent No. 5,541,054), dyes having a earboxyllc acid group {e.g., dyes disclosed in JP-A-3-163440 
JP-A-6-301141, and U.S. Patent No. 5.441.899), merocyanine dyes, polynuclear merocyanine dyes and polvnuclear 
cyanine dyes (dyes disclosed in JF-A-47-6329, JP-A-49-1 05524, JP-A-51-127719. JP-A-52-80829 JP-A^54-61517 
JP-A-59-214846. JP-A-60-6750, JP-A-63-159841, JP-A-6-35109, JP-A-6-59381, JP-A-7-146537. JP-A-7-146537 JP^ 
A-W-55-50111, British Patent Na 1,467,638, and US. Patent No. 5,281.515) and the like. 
[0170] Dyes forming J-band have been disclosed In US. Patent Nos. 5.510,236, 3.871,887 (Example 5) JP-A-2- 
* 96131. JP-A-59-48753 and the like, and they can preferably be used for the present Invention. 

[0171] These sensitizing dyes may be used either individually or in combination of two or more thereof. The com- 
bination of sensitizing dyes is often used for the purpose of supersensHization. in combination with the sensitizing dye 
a dye which ttserf has no spectral sensitization effect or a material which absorbs substantially no visible light but which 
exhibits supersensitizatron may be incorporated into the emulsion. Useful sensitizing dyes, combinations of dyes which 
exhibit supersensftlzatlon, and materials which show supereensftlzatton are described in Research dImi**..™ vol 
176, 17643. page 23, item IV-J (December, 1978). JP-B-49-25500, JP-EW3-4933, JP-A-59-19W2 JpXsZhhS 
and the like. 

[0172] The sensitizing dyes may be used in combination of two or more of them for the present invention. The sen- 
sitizing dye may be added to the silver haiide emulsion by dispersing it directly In the emulsion or may be added to the 
emulsion after dissolving It in a solvent such as water, methanol, ethanol. propanol, acetone, methyl cellosofve, 223a- 
te^uoropropanol, 2,2,2-trlfluoroethanol. 3-methoxy-l. propanol, 3-methoxy-Hxjtanol. 1-methoxy-2-propanol 'and 
N, N-dlmethylformamlde, and the solvent may be a sole solvent or a mixed solvent 

[0173] Furthermore, the sensitizing dye may be added using a method disclosed In U.S. Patent No 3 469 987 
where a dye Is dissolved in a volatile organic solvent, the solution Is dispersed in water or hydrophilio colloid,' and the 
« dispersion Is added to an emulsion, a method disclosed in JP-B-44-23889, JP-B-44-27555 and JP-B-57-22091 where 
a dye is dissolved In an acid and the solution Is added to an emulsion or the solution Is formed Into an aqueous solution 
while allowing the presence together of an acid or base and then added to an emulsion, a method disclosed In U 8 Pat- 
ent Nos. 3.822,135 and 4,006,025 where an aqueous solution or colloid dispersion of a dye is formed in the presence 
of a surface active agent and the solution or dispersion is added to an emulsion, a method disclosed In JP-A-53-102733 
a and JP-A-58-105141 where a dye Is dissolved directly In hydrophllic colloid and the dispersion is added to an emulsion 
or a method disclosed in JP-A-51-74624 where a dye is dissolved using a compound capable of red shifting and the 
solution Is added to an emulsion. An ultrasonic wave may also be used In dissolving the dye. 
[0174] The sensitizing dye for use in the present invention may be added to a silver haiide emulsion for use In the 
present Invention in any step heretofore known to be useful In the preparation of an emulsion. The sensitizing dye may 
be added In any time period or step before the coating of the emulsion, tor example, In the grain formation process of 
sdver haiide and/or before desalting or during the desalting process and/br the time period from desalting until Initiation 
of chemical ripening, as disclosed in U.B. Patent Nos. 2.735,766, 3,628,960, 4,183,758 and 4.225,666, JP-A-58- 
184142 and JP-A-60-1 96749, or immediately before or during the chemical ripening process or In the time period after 
chemical ripening until coating, as disclosed in JP-A-58-1 13920. Furthermore, as disclosed In US Patent No 
4.225.688 and JP-A-58-7629, the same compound by Itself may be added in parts or a compound In combination with 
another compound having a different structure may be added in parts, for example, one part Is added during grain for- 
mation and another part is added during or after chemical ripening, or one part Is added before or during chemical rip- 
ening and another part Is added after completion of the chemical ripening, and when the compound is added in parts 
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the combination of the compound added In parts wfth another compound may also be changed. 
[0175] The amount of the sensitizing dye used in the present invention may be selected according to the perform- 
ance such as sensitivity or fog; however; It Is preferably from 10'* to 1 mol, more preferably from 10* 4 to 10* 1 mol, per 
mol of silver halide in the photosensitive layer that is the image-forming layer. 

5 [0176] The silver hallde emulsion and/or organic silver salt for use in the present Invention can be further prevented 
from the production of additional fog or stabilized against the reduction in sensitivity during the stock storage, by an antl- 
foggant, a stabilizer or a stabilizer precursor, Examples of antlfoggarrts, stabilizers and stabilizer precursors which can 
be appropriately used individually or in combination include thiazonium salts described in U.S. Patent Nos. 2,131 ,038 
and 2,694,716, azalndenes described In U& Patent Nos. 2,888,437 and 2,444,605, mercury salts described In U.S. 

10 Patent No. 2,728,663. urazoles described in US. Patent No. 3,287,135, sulfbcatechol described in U.S. Patent No. 
3.235,652, oximes, nitrons and nitroindazoles described in British Patent No. 623,446, polyvalent metal salts described 
in US. Patent No. 2,839.405, thiuronium salts described In US. Patent No. 3,220,639. palladium, platinum and gold 
salts described In US. Patent Nos. 2,566,263 and 2,597,915. halogen-substituted organic compounds described in 
US. Patent Nos. 4,108,665 and 4.442,202, triazines described In US. Patents Nos. 4,128,557. 4,137.079, 4,138,365 

15 and 4.459,350, and phosphorus compounds described in U.S. Patent 4,41 1 ,985. 

[0177] The anWoggant which is preferably used in the present invention is an organic halide. and examples thereof 
include the compounds descrtoed In JP-A-50-1 19624, JP-A-50-1 20328, JP-A-5M21332, JP-A-54-58022. JP-A-56- 
70543, JP-A-56-99335, JP-A-59-90842, JP*A*6M29642, JP-A-62- 129845, JP-A-6-208191, JP-A-7-5621. JP-A*7- 
2781, JP-A-8-15809 and U.S. Patent Nos. 5,340,712. 5,369,000 and 5,464,737. 

20 [0178] The antlfoggant for use in the present invention may be added in any form of a solution, powder, solid micro- 
particle dispersion and the like. The solid microparticle dispersion is performed using a kiown pulverization means 
(e.g., ball mill, vibrating ball mill, sand mill, colloid mill, jet mill, roller milt). At the time of solid micropartfcie dispersion, 
a dispersion aid may also be used. 

[01 79] Although not necessary for practicing the present invention. It Is advantageous In some cases to add a m er- 
as cury(ll) salt as an antifoggant to the IrnageMbrmlng layer, Preferred mercury(lf) salts for this purpose are mercury ace- 
tate and mercury bromide. The addition amount of mercury for use in the present invention is preferably from 1 x 10" 9 
to 1 x 10" 3 mol, more preferably from 1 x 10" fl to 1 x 10' 4 md, per mol of silver coated, 

[0180] The heat developable photosensitive material of the present invention may contain a benzoic acid com- 
pound for the purpose of achieving high sensitivity or preventing fog. The benzoic acid compound for use in the present 

so Invention may be any benzoic acid derivative, but preferred exanples of the structure include the compounds described 
in US. Patent Nos. 4,784.939 and 4,152,160 and JP-A-9-329863, JP-A-9-329864 and JP-A-9-281637, The benzoic 
add compound for use in the present invention may be added to any site of the photosensitive material, but the layer to 
which the benzoic acid is added Is preferably a layer on the surface having the imago-forming layer such as a photo- 
sensitive layer, more preferably an organic silver salt-containing layer that Is the image-forming layer. The benzoic acid 

sff compound for use in the present Invention may be added at any step during the preparation of the coating solution, In 
the case of adding the benzoic add compound to an organic silver salt-containing layer, ft may be added at any step 
from the preparation of the organic silver salt until the preparation of the coating solution, but is preferably added in the 
period after the preparation of the organic silver salt and immediately before the coating. The benzoic acid compound 
for use In the present invention may be added In any form of a powder, solution, micropartfde dispersion and the like, 

40 or may be added as a solution containing a mixture of the benzoic add compound with other additives such as a sen- 
sitizing dye, a reducing agent and a color toner. The benzoic acid compound for use in the present invention may be 
added in any amount; however, the addition amount thereof is preferably from 1 x 10" 6 to 2 mol, more preferably from 
1 x 10' 3 to 0.5 mol, per mol of silver. 

[0181 ] The heat developable photosensitive material of the present invention may contain a mercapto compound, 
45 a disulfide compound or a thione compound so as to control the development by inhibiting or accelerating the develop- 
ment, Improve the spectral sensitization efficiency or improve the storage stability before or after the development 
[0182] in the case of using a mercapto compound in the present Invention, any structure may be used but those 
represented by Ar-SM or Ar-S-3-Ar are preferred, wherein M is a hydrogen atom or an alkali metal atom, and Ar is an 
aromatic ring or fused aromatic ring containing one or more nitrogen, sulfur, oxygen, selenium or tellurium atoms, preN 
so erably a heteroaromatic ring such as benzimidazole, naphthimidazde, benzothiazole, naphthothiazole, benzmcazole. 
naphthoxazole, benzoselenazole, benzotellurazole, imidazole, oxazde, pyrazole, trlazole, thiadiazole, tetrazole, trl» 
azine, pyrimfdine, pyridine, pyrazine, pyridine, purine, qulnoline and quinazoltnone. The heteroaromatic ring may 
have a substituent selected from, for example, the group consisting of halogen (e,g., Br, CI), hydroxy, amino, carboxy, 
alkyl (e.g., alkyl having one or more carbon atoms, preferably from 1 to 4 carbon atoms), and alkoxy (e.g M alkoxy having 
5s one or more carbon atoms, preferably from 1 to 4 carbon atoms). Examples of the mercapto substituted heteroaromatic 
compound Include 2-mercaptobenzimidazole, 2-mercaptobenzoxazole, 2-mercaptobenzothiazole, 2-mercapto*5-meth- 
ylbenzimidazoie, 6-ethoxy2-mercaptobenzothiazole, 2,2'-dithiobis(benzothlazole), 3-mercapto-l,2,4-trlazole, 4,5- 
diphenyl-2-imidazoJethiol. 2-mercaptoimidazole, 1-ethyl-2-mercaptobenzimidazole,2^mercaptoquinoline, 8-mercaptop- 
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urine, 2-m9rcapt(M(3H)-quinazolinone. 7-trlfJuoromethyf-4-quinollnethio». 2,3 ( 5,6-tetrachloro-4i)yridlnethio» 4-amino- 
S-^dr^.mercaptopyrlmldine monohydrate, 2-amino.5.mercapto.1.3,4-thladiazole, 3-am.nS.msnWl 2 4-tri£ 
1 ^ 1 T°^ 2 '^ rC !f tOPyrim,dln9 ' S-^caPtoPyrimkfine, ^iamlno^.mercaptopyrimldlne, aflSSoimS 
ylpyrlmidme hydrochlor.de, S-mercapto-S-phenyM .2,4-triKoie. 2-m9rcapto^. p heny1ox«ole and he like htoweveT ttie 
s present Invention is by no means limited thereto. «°wever, tne 

i°™?L a ?" r moum ? l*",T Bap, ° 00 «W* is preferably trom 0.0001 to 1.0 mol. more preferably from 
0.001 to 0.3 mol, per mol of silver In an emulsion layer. ' m 

[01841 The photosensitive layer such as a photosensitive layer for use in the present Invention may contain a ota» 
tlclzer or lubricant, and examples thereof Include pdyhydrtc alcohols (tor example glycerins and dlo^escrtoed fnifs 

higher and 70 «C or lower as described above. In this situation, it is preferable to use the ab^^yZ latex to form 

« ^%bywe,ghtorhlgher.prefe^^ 

at least one layer of such a protection layer Is preferably formed. The binder structure, coat/ng nJ^ESXS 
f, U ° ' ayer are * B *™ « * the image forming layer. Preferably used as XEder for 

the protecfive layer are those based on acrylic compound, styrene, acrylic Mmpoundfetyrene. vinySoridVar^vlt 
dene chloride. Specifically, those of acrylic resin type such as vONCORT R3370, 4280. Nipol Lx857 and methvt ™ih 

" af ^^2;fthylhexvl (rr«ta)acrylate/hydroxyethyl methfmefajacrylatatoyrene/fmet^crylic add copolymers- tho^f 
2 HH ? 9re8lntype "* N * W,G576: ^thoseof vinylldene chloride resin ^eeucSas^K'^! 

to^Tfl/m 2 ^ *** bind8r m0Um *" pr0t9Ctl0n layer ** ' nven,ion * 0-2 to 5.0 g/m 2 , more preferably. 0.5 

h [0187] As a surface protection layer of the invention, any adhering prevention material can be used. As an examole 

merTef^ TZ^ZT?* T"? ™ ^ elaetomerlc h£E3? 

mer [e.g.. styrene-butadlene-slyrene, styrenensoprene-styrene), cellulose acetate, cellulose acetate butyrate cellui™ 
propionate, and I mixtures > of those are exemplified. A crosslinkJng agent for cross linking and a surfactant for improve 
coating capability or the like can be added to the image forming layer of the invention improving 
v [0188] For the Image forming layer of the Invention and the protection layer of the image tormina lever b i«m 
fTS? W 8 P hote 3 ra P hlc ele ™ rt ■ ■* dye as described m ui^TSfiSf US 

" U '5 ^ Na 3 ' 282 ' 699 A8the use amount of thefiiterdye. the light absorbingXnte 
at the exposing wavelength is preferably 0.1 to 3. more preferably, 0 2 to i 5 ^ 

' 2 1891 -H* photosensitive layer that Is the Image-forming layer for use In the present invention may contain a dve 
or pigment of various types so as to Improve the color tone or prevent the Irradiation. Any dye or pigment mav -bo u2 

n H ^T 6 ^ for fn ^ Pre88nt inVefTti0n ' ar * "^'^ include pigmentelnd dyeVtoS 
*? eXampl ^ there0f '^rganic pigments and Inorganic pigments such as a pyrazoSJ 

dye, an arrthraqUnone dye. an azo dye, an azomethinedye. an oxonol dye, a carbocyanlne dye. a styryl dye a trbh* 

' TSS^ ind ^ Bln8 i ye ' m ,nd0ph6no ' * ^ocy-nine. pZ exanpTi SSt 
frepfeserrtjrwen^ Compoundel to9deecn^edinjP-A*341441,Ccni P ound S a- 

K SiSf i? to m 3 - 3 ! d T bed in JP +'™* ur )< dyes (e.g.. Compounds 1 7 to 47 *£ESSS. 

A«5-341441), indoanlDne dyes (e.g., Compounds 1 1 to 19 described In JP-A-5-289227, Compound 47 described n jp 

r JP.A.5-341 441). The dye may be added in any form of a solution, emulsified product or soHd microparticle S 
or n^y be added mfte state mordanted with a pd^^^^ 

mined accodmg , to the objecfive amount abeomed but, fn general, the compound preferaWy used In an amourt of 
from 1x10"« to ig per square meter of the sensitive material. 

E5 ''D 6 h ! a l de !!lS pab,e Pnfto0«Ph'c photosensitive material according to the invention is preferably a so- 

Sta^^f 25^^ e, ^^J^^J laV J , ? 9 a P hoto *ensHfve layer containing at least one layer erf sfl?er h«Tfd^ strSl 
sion on one side of the support, and a back layer on the other side. 

SlUL o !1? ^tion. the back layer preferably has a maximum absorption in a prescribed range of about 0 3 
I ?2 ?iS ^Ti^ ranfle i8 750 to 1 >40 ° nm " ft }B P r9,eraWe « ^ ■*. density Is equal to 

S TJfiXtT" VJ 1 "" tha " 0,001 and ,W8 lhan °- 3 - tw ^ V*™** ™** > 750 nm or less 
SilSSST" ,aye L^? ,eraWy h ! 8 8 maXimUm absorp,ion <K ' ual to w « reater 10811 °- 3 than 2.0 before imaTe 
forming In the prescribed range and an optical density equal to or greater than 0.001 and less than 0.3 after image form- 

Ing in the range of 750 to 360 nm. There Is no special limitation to a method for lowering the optical density down to the 
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above range after forming images, and exemplified are a method lowering dye density by eliminating colore from heat- 
ing as described In Belgian Patent No. 733,708, a method far lowering density by eliminating colors from light radiation 
as set forth in JP-A-54-1 7.833, and the like* 

[01 92] In the case when an antthalatlon dye is used In the present invention, the dye may be any compound so long 

5 as the compound has an objective absorption In the desired wavelength region, the absorption in the visible region can 
be sufficiently reduced after the processing, and the antlhalation layer can have a preferred absorption spectrum form. 
While examples thereof include those described In the following patent publications, the present invention Is by no 
means limited thereto: as a single dye, the compounds described In JP*A-59-56458, JP-A-2-216140, JP-A-7-13295, 
JP-A-7-1 1432, US. Patent No. 5,380,635, JP-A-2-68S39 (from page 13. left lower column, line 1 to page 14, left lower 

10 column, line 9) and JP-A-3-24S39 (from page 14, left lower column to page 16, right lower column); and as a dye which 
is decolored after the processing, the compounds described In JP-A-52-139138, JP-A-53-1 32334, JP-A-56-501480 
JP-A-57-16060. JP'A-57-68831, JP-A-57-101835, J P-A-59- 182436, JP-A-7-36145, J P* A- 7-1 99409, JP-B-48-33692' 
JP-A-B-50-16648, JP-B-2-41734 and U.S. Patent Nos. 4,088,497. 4,283,487. 4,548,896 and 5,187,049. 
101 93] In this invention, the suitable binder for back layer Is transparent or semitransparent. and generally colorless 

ib and can be a natural polymer, synthetic resin polymer or copolymer, and other media for forming films, such as: gelatin, 
Arabic rubber, poly(vinyl alcohol), hydroxyathylcellulose, cellulose acetate. celluJose acetate butyrate, poly(vinylprro- 
lidone), casein, starch, poJy(acryHc acid), poly(methymethacryllc acid), poly (vinyl chloride). poly(methacrylic acid). 
oopoly(styrene-maleic anhydride), eopoly(styrene-acryfonitrile), copoly(styrene-butadiene), poly(vinyl acetal) group 
such as poly(viny1 formal) and polyvinyl butyraf). poly (ester) group, pdy(urethane) group, phenoxy resin, poly (vinyli- 

80 dene chloride), poly (epoxide). polycarbonate) group, poly (vinyl acetate), cellulose ester group, polyfamide) group. 
The binder can be covered with water, organic eolvent. or emulsion. 

[01 94] In the one side photosensitive material according to the invention, a matting agent can be added to a surface 
protection layer of a photosensitive emulsion layer and/or a back layer or a surface protection layer of a back layer to 
improve the conveyance property. The matting agent Is fine particles of organic or Inorganic compounds, which are gen- 

S3 erally wateMnsoIuWe. Arbitrary agents as a matting agent can be used, such as well-known In the art, e.g., organic mat- 
ting agents described in specifications of US. Patent No. 1,939,213, US, Patent No. 2,701,245, U.S. Patent No. 
2.322,037. US. Patent Na 3,262,782, U.& Patent No. 3,539,344, and U.S. Patent No. 3,767.448, and inorganic agents 
described in specifications of US. Patent No. 1,260,772, US. Patent Na 2,192,241, U.8. Patent Na 3,257,206, U.S. 
Patent Na 3,370,951, U.S. Patent No.3,523,022, US. Patent Na 3,769.020. For example, as examples of an organic 

so compound that can be used as a matting agent, specifically, preferably used are: as a water-dispersing vtnyf polymer, 
polymethylacrylate, polymethylmethacrylate, polyacrylonitriie. acrylonltrlle-a-methyietyrene, polystyrene, styrene^ivi- 
nylbenzene copolymer, polyvinyl acetate, polyethylene carbonate, polytetrafluoraethylene, and the like, as a cellulose 
derivative, methylcelluloee, cellulose acetate, celMose acetate propionate, and the like, as a starch derivative, car- 
boxystarch, carboxynltrophenyl starch, uraa-tormakiehyde-starch reactant, and the like, as hardened gelatin in use of a 

25 known hardening agent and hardened gelatin of micro capsule hollow particles upon coacervation hardening. As 
examples of Inorganic compounds, silicon dioxide, titanium dioxide, magnesium dioxide, aluminum oxide, barium sul- 
fate, calcium carbonate, sliver chloride that is made less sensitive by a known method, silver bromide of the same, 
glass, and diatomite can be used preferably. The matting agent can be used according to the necessity in mixing eut> 
stances of different kinds. There is no special limitation on the size and shape of the matting agent, and the agent of 

<o any grain size can be used. It is preferable to use the grain size of 0.1 micron to 30 microns when this invention is inpl la- 
mented. The grain size profile of the matting agent can be narrow and wide. On the other hand, because the matting 
agent greatly affects the haze and surface luster of the sensitive material, tt Is preferable to design the grain size, the 
shape, and the grain size profile meeting to the condition correspond ng to the necessity at a time of production of the 
matting agent or by mixing of plural matting agents. 

4S (01 95] It is a preferable embodiment that the matting agent is added to the back layer in this invention, and as a mat 
degree of the back layer the Beck smoothness is preferably 1200 sec or less and 10 sec or more, and more preferably 
700 sec or less and 50 sec or more. 

[01 96] In this Invention, the matting agent is preferably contained In an outmost surface layer of the photosensitive 
material, a layer functioning as an outmost surface layer, and a layer closer to the external surface and preferably con- 
00 talned on a layer functioning as a so-called protection layer. The mat degree of the emulsion surface protection layer 
can be any one as far as the Stardust problem does not occur, and it is preferable that the Beck smoothness Is 500 sec 
or more and 100 00 sec or less, and particularly, 500 sec or more and 2000 sec or less. 

[0197] The heat developable photographic emulsion used in this invention is structured of a single or more layers 
on the support. The structure of a single layer Includes the organic silver salt, the silver halide, the developing agent, 
ss and the binder, and desired additional materials such as color adjuster, covering aid, and other aide. The structure of 
two layers includes the organic silver salt and the silver halide in the first emulsion layer (ordinarily a layer adjacent to 
the base), and some other components should be Included in the second layer or both layers. However, a two layer 
structure is conceivable in which the entire components are contained in the sole emulsion layer and in which a protec- 
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tlon layer Is contained. The structure of multicolor photosensitive heat developable photographic material may contain 
a component of those two layers for each color, and a single layer may contain all components as set forth in U S Patent 
No. 4.708.928. In the case of muttl-dye multicolor photosensitive heat developable photographic material each emul* 
slon layer may held generally In being distinctive from one another by using, functional or non-functional barrier layers 
s between the respective photosensitive layers as SBt forth In US. Patent No. 4,460,681 . 

[01 98] A backside resistive heating layer described In US. Patent Nos. 4,460,681 and 4,374.921 may also be used 
In the photosensitive heat-developable photographic image system. 

[0199] A film hardening agent may be used tor respective layers such as the photosensitive layer, the protection 
ayer, and the back layer. As an example for the f ilm hardening agent exemplified are polyisocyanate groups as set forth 

10 lithT! ^ i 281 .' 060 ' Jp - A ' 6 - 208 ' 1 w - ■»* *• epoxy compound groups as set forth Fn U.S. Patent No 
4,791.042and the like, vinylsultone based compound groups as set forth mJP-A-62-89048, and the like 

A * urtactent , can be used *h Inwrttoi for improving the coating property, and the electrostatic property 
and the like. As examples of the surfactant, any proper materials, such as nonion based, anion based, cation based 

SL ri ? e ^ e l. ai ^ th9 **, ,T be u6ed Mor * exemplified are fluorine based polymer surfactants as set 

18 forth in JP-A-62-1 70.950, U.S. Patent No. 5,380,644, and the like, fluorine based surfactants as set forth In jp-A-lo- 
244.945. JP-A-63-188,135, and the like, polyslloxane based surfactants as set forth In U.3.Pat. No. 3.885 965 and the 
like, polyalkileneoxide as set forth in JP-A-6-301 ,140, anion based surfactants, and so on. 
[0201] The photographic emulsion for heat-development of the Invention can be generally covered on various kinds 
of support Typical supports comprise polyester film, underrating polyester film, polyfoolyethylene terephthalate) film 
so polyethylene naphthalate film, cellulose nitrate film, cellulose ester film, polyfyinylBcetai) f»m, polycarbonate film and 
related or resin like materials, and include glass, paper, metal and so on. Also typically used areflexible supports' par- 
tlcular y, a paper support coated by a polymer such as partially acetified, or baryta and/or o-oief In polymer particularly 
a-olefln polymer having 2 to 10 carbon atoms such as polyethylene, polypropylene, ethylene-butene copolymer and the 
Ilka The support can ba transparent or not transparent, but the preferable support le transparent. Among these biaxi- 
ss ally stretched polyethylene terephthalate to about 75 to 200 microns Is preferred. 

[ ^ 2 L 1he han * ' 8 ^ C ,ilm '* pa88ed *™ M > h a hMt doping apparatus for heat processing done 
at 80 'C, the f Hm generally e contracted In size. When the material after the processing Is used for printing platemaWna 
purpose, this contraction raises a serious problem when a precise multicolor printing Is done. Therefore in this inven- 
tion, it is preferable to use a film having a small size change in which inner stresses remaining in the film are relaxed 
30 durin 0 biax,al| y stretching to eliminate thermal contraction stresses occurring during the heat development For exam 
pie a polyethylene terephthalate film or the like can ba used preferably which is thermally treated at a temperature of 
100 "C to 210 »C before the photographic emulsion tor heat development le coated. Also films having a higher glass 
transition temperature are preferable, and polyetherethyleketone, polystyrene, polysurfone, polyetheiRjifone poJacr- 
ylate. polycarbonate, and the like can be used. 
w [0203] The heatdevelcpaWe photosensitive material ac^^ 

^mV 8 ^ ( f; a ' choiorW8 - n,tratft evaporated metal layer, ionic polymers as set forth in US. Pat. No 2 861 056 
and US, Pat No, 3,208,312. Insoluble inorganic salts as set forth in U.S. Pat. No. 3,428.451. tin oxide as set forth m'jp- 
A-80-252,349 ) andJP-A-57-104,931.andsoon. ww—MiwnnnjF. 
[0204] Asa method tor obtaining color images using the heat developable photosensitive materials of the Invention 
» there le a method as set forth In JP.A-7-13,295, 10 page left column 43 line to 1 1 page left column line 40. As a stabi- 
lizer for color dying images, exemplified are British Patent No. 1,326.869, US. Pat No. 3.432.300 No. 3 698 soa No 
3.574,627, No. 3.573.050. No. 3,764,337, and No. 4,042,394. NO. 3.698,909, No. 

[0205] The heat developable photographic emulsion of the invention can be coated by various coating operations 
such as a dipping coating, a air knife coating, flow coating, and extrusion coating using a hopper as set forth In U S Pat 

^ 2 :^l' 294 :l W0 .° r T° re tay8r * 9 de8ired ' can be CW9red * the same time by a method as set forth in U&Pst No 
2,761.791. and British Patent No. 837,085. 

[0208] The heat developable photographic material of the invention may contain additional layers, for examoie a 
dye reception layer for receiving movable dye Images, non-transparent layer used when a reverse printing Is made' a 
protection top coating layer, primer fevers already known In the art of light heat photographic technology, and so on The 
sensitive rnatenal of the Invention preferably can form Images with the angle sheet only, and It Is preferable that the 
functional layers necessary for forming images such as an image receiving layer or the like are not In another sensitive 
rnatenal. 

[0207] An exposing apparatus used for imagewlse exposure of the Invention can be any apparatus capable of mak- 
r>g exposure of 10 to 7 seconds or less, and In general, a preferable exposing apparatus uses as a light source an LD 
(User Diode), an LED (Light Emitting Diode). Particularly, the LD is preferable in term3 of high output and high resolu- 
tion. Those light sources can be any thing capable of generating light having an electromagnetic wave spectrum of a 
targeted wavelength range. For example, as LDs, a dye laser, gas laser, solid laser, semiconductor laser or the like can 
be used. 
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(0208] Exposure of the invention means that the light beams of a light source are overlapped to make an exposure, 
and overlapping here indicates the pitch width of the subscanning is smaller than a beam diameter. Overlap can be 
expressed in a quantitative manner with PWHM divided by subscanning pitch width (overlap coefficient) where the 
beam diameter is represented with a full width at half maximum (FWHM) of a beam Intensity. In this Invention, the over- 

e lap coefficient Is preferably 0,2 or higher. 

[0209] The scanning method of a light source of the exposing apparatus used in this invention is not limited, and 
any of a cylindrical outer surface scanning method, a cylindrical Inner surface scanning method, a plane scanning 
method, and the like can be used. The channel of a light source can be either a single channel or multiple channels, 
and in the case of the cylindrical outer surface method, the multiple channels can be used preferably, 

10 [021 0] The heat developable photosensitive material of the present invention has a low haze at the exposure and 
Is liable to incur generation of Interference fringes. For preventing the generation of interference fringes, a technique of 
entering a laser ray obliquely with respect to the image-recording material disclosed in JP-A-5-1 1 3546 and a method of 
using a muHEmode laser disclosed In International Patent Publication W095/31 754 are known and these techniques are 
preferably used. 

is [021 1 ] While the heat developing process of an Image forming method of the present invention may be developed 
by any method, development Is usually performed by elevating the temperature of the photosensitive material after the 
imagewiee exposure. As a favorable embodiment of a used heat developing machine, heat developing machine? set 
forth in Japanese Patent Publication (hereinafter referred to as \JP-B- n ) Heisel No, 5-56,499, Japanese Patent No. 
664463, JP-A-9-292.695, JP-A-9-297,385, and International Patent WO No. 95/30934 as types In which the heat devel- 

*o opable photosensitive material is in contact with a heat source such as a heat roller and a heat drum, heat developing 
machines set forth in JP-B-7-13,294, International Patent Nos. WO 97/28489, WO 97/28488, and WO 97/28487 as 
non-contact types are exemplified. A more preferable embodiment Is a non-contact type heat developing machine. A 
preferable development temperature is from 80 to 250°C, more preferably from 100 to 140 D C. The development tirne Is 
preferably from 1 to 180 seconds, more preferably from 10 to 90 seconds. 

£5 [0212] As a method for preventing processing uneveness due to size deviations during heat development of the 
heat developable photosensitive material of the Invention, a method for forming images (30 called multistage healing 
method) by heat development at a temperature of 1 10 °C or higher and 140 °C or less after so heating five seconds or 
longer at a temperature of 80 C C or higher and less than 1 15 °C as not to create images is effective. 
[0213) Fig. 1 shows a structural example off a heat developing machine used for heat developing process of the 

30 heat developable photosensitive material of the Invention. Fig, 1 shows a side view of the heat developing machine. The 
heat developing machine shown in Fig. 1 1ncludes a feeding roller pair 1 1 (lower roller Is the heating roller) for feeding 
the heat developable photosensitive material 10 in a plane manner In correcting and preheating the material 10 Into a 
heating section and another feeding roller pair 12 for feeding the heat developable photosensitive material 10 in a plane 
manner in correcting the material 1 0 after heat development The heat developable photosensitive material 10 is sub- 
ay ject to heat development during feeding from the feeding roller pair 1 1 to the feeding roller pair 12. A conveying means 
for conveying the heat developable photosensitive material 1 0 during the beat development has a plurality of rollers 1 3 
on a side with which a surface having the image forming layer is in contact and a smooth surface 14 to which a nonwo* 
ven fabric (e.g., poiyphenylene sulfate, Teflon) or the like Is adhered on a side where the back surface in opposition to 
the above side Is in contact. The heat developable photosensitive material 10 is conveyed by drive of the plural rollers 

40 13 in contact with the surface having the Image forming layer where the back surface slides on the smooth surface 1 4. 
As a heating means, heaters 15 are Installed over the rollers 13 and below the smooth surface 14 so that the double 
sides of the heat developable photosensitive materia) 10 is heated. As a heating means in this situation, panel heaters 
and the like are exemplified. The clearance between the rollers 1 3 and the smooth surface 1 4 may vary depending on 
the member of the smooth surface but is adjusted to a certain clearance capable of feeding the heat developable pho- 

4$ tcsensrtive material 10, It is preferably 0 to 1 mm. 

[0214] The material ofthe surface of each roller 13 and the member of the smooth surface 14 can be any material 
as far as durable at a high temperature and not raising any problem to feed the heat developable photosensitive material 
10. The material of the roller surface is preferably silicone rubber, and the member of the smooth surface is preferably 
of a rionwoven fabric made of a polyphenylenesutfate (PPS) or Teflon (PTFE). As a heating means, plural heaters are 

50 used, and each preferably is controlled to set freely its heating temperature. 

[021 5] Although the heating section is constituted of a preheating section A having the feeding roller pair 1 1 and a 
heat developing processing portion B having the heaters 15, the preheating portion A located on an upstream side of 
the heat developable processing section B is preferably set at a temperature lower than the heat developing tempera- 
ture (e.g,, about 10 to 30 °C lower) but adequate for vaporizing moistures In the heat developable photosensitive mate- 

55 rials 1 0 as well as time, and more preferably, the heat developable processing section B is set at a temperature higher 
than the glass transition temperature (Tg) of the support of the heat developable photosensitive material 10 as not to 
create unevenness in development. 

[0216] A guide plate 16 is disposed on a downstream side of the heat developing processing section B, and a 
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slowly cooling section C is also disposed in having the feeding roller pair 12 and the guide plate 16* 

[0217] The guide plate 1 6 le preferably made of a material having a low heat conducting rate, and cooling preferably 
is done gradually, 

[0218] The machine is Illustrated according to the Illustrated example, but the heat developing machine Is not llm- 
s ited to this, and the heat developing machine used In this invention can have various structures as set forth In, e.g. JP- 
A-7-1 3.294. In the case of the multistage heating method used preferably in this invention, with the above apparatus or 
the like, two or more heat sources having different heating temperatures are Installed, and they are heated at different 
temperatures continuously. 

[021 9] Hereinafter, the advantages of the invention are illustrated with the embodiments below, but this invention Is 
to not limited to those* 

[Example 1] 

(Preparation of Silver Hallde Emulsion) 
(Emulsion A) 



15 



[0220J Into 700 ml of watery 1 1 g of alkall*processed gelatin (calcium containing amount of 2700 ppm or less) 30 
mg of potassium bromide and 1 0 mg of sodium benzene thiosultonate were dissolved, and after adjusting the pH to 5 0 

so at a temperature of 40»C, 159 ml erf an aqueous solution containing 1 8.6 g of silver nitrate and an aqueous solution con- 
taining 1 moM of potassium bromide, 5 x 1 CT fi mol/l of (NH^RhC^HgO), and 2 xiO" s mol/l of K 3 lrCl 6 were added by 
the control double jet method over 6 minutes and 30 seconds while keeping the pAg at 7.7. Subsequently, 476 ml of an 
aqueous solution containing 55.5 g of silver nitrate and an aqueous halogen salt solution containing 1 moW of potas- 
sium bromide and 2 xi 0" 6 mol/l of K3 lrCI 5 were added by the control double Jet method over 28 minutes and 30 seconds 

25 while keeping the pAg at 7.7. Thereafter, desalting processing was made where the pH was lowered to cause coagula* 
tion precipitation, and then 0.17 g of Compound A and 51.1 g of low molecular weight gelatin (calcium containing 
amount is 20 ppm) having an average molecular weight amount of 1 5,000 were added to adjust the material to have the 
pAg at 8.0 with the pH 5.9. The obtained particles had a mean particle size of 0.0B micron, a coefficient of variation of 
the projected area of 9%, and a (100) face ratio of 90% and were cubic particles. 

90 [0221 J The silver halide particles thus obtained was waned to 60°C and added with sodium benzene thiosultonate 
in an amount of 76 micron rnol per of sliver, and after 3 minutes, sodium tiosuffate of 71 microns was added ripened 
for 100 minutes, it was cooled to 40 °C after adding 4-hydroxy-6-methyM ( 3,3a, 7*tetrazaindane of 5 x 10* 4 moi 
[0222] Subsequently, it was kept at 40'C, added with 12.8 x 10" 4 moi of the below sensitizing dye A and the com- 
pound B of 6.4 x 1 0" 3 mol In stirring those. After rapidly cooling it after 20 minutes, the preparation of silver hallde emul- 

35 ston A was finished. 
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Sanitizing Qye A 
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25 

(Preparation of organic silver salt dispersion) 
{ Organic acid silver A ) 

so 

[0223] 87.6 g of behenic acid made of Henkel (product name Edenor C22-85R), 423 ml of a distilled water, 49.2 ml 
of SN-NaOH solution, and 120 ml of tert-butyl alcohol were mixed to obtain a sodium behenic acid solution by stirring 
the mixture at 75 *C for one hour to be reacted. Separately, 206.2 ml of an aqueous solution of 40.4 g of silver nitrate 
was prepared and kept at a temperature of 10 c d A reaction container In which 635 ml of the distilled water and 30 ml 

as of the tert-butyl alcohol were placed was kept at a temperature of 30 °C, to which the above sodium behenic acid solu* 
tion of the entire amount and the silver nitrate aqueous solution of the entire amount were added at a constant flow rate 
tor 62 minutes 1 0 seconds and 60 minutes, respectively, while stirred. At that time, for 7 minutes 20 seconds after begin- 
ning of addition of the silver nitrate aqueous solution, only the silver nitrate aqueous solution was added; subsequently, 
the sodium behenic acid solution start to be added; and for 9 minutes 30 seconds after addition of the silver nitrate 

40 aqueous solution, only the sodium behenic acid solution was added. During this processing, the temperature inside the 
reaction container was kept at 30 °C, and the solution was controlled as not to raise the liquid temperature. The piping 
system for addition of the sodium behenic acid solution was to keep the temperature by a steam trace and to control 
the steam amount so that the liquid temperature at the outlet of the addtion nozzle tip became 75 °C. The piping system 
for addition of the sodium silver nitrate was to keep the temperature by circulating cool water outside a double pipe. The 

is addition position of the sodium behenic add solution and the addition position of the sodium silver nitrate were located 
symmetrically with respect to a stirring axis as a center, and were adjusted to be at a level not to contact with the reac- 
tive liquid. 

[0224] After the completion of addition of the sodium behenic acid solution, the solution was stirred for twenty min- 
utes at a temperature as It was and left over to decrease the temperature to 25 °C. Subsequently, the solid content was 

so separated by suction filtration, and the solid content was washed with water until the conductivity of the filtered water 
became 30 u.S/cm. The solid content obtained as described above was preserved as a wet cake without being dried. 
[0225] Where conditions of the particles of thus obtained behenic add silver was evaluated with an electronic 
microscope photography, the crystals were in a scale shape, having an average projection area size of 0.52 micron, an 
average particle thickness of 0.14 micron, and coefficient of variation of the average sphere corresponding diameter of 

$5 15%. 

[0226) A dispersion of the behenic acid silver was produced according to the following method. A polyvinyl alcohol 
(goods name: PVA-217, average polymerization degree of about 1700) of 7.4 g and water were added to the wet cake 
corresponding to 1 00 g of dried solid portion, and it was adjusted to be 385 g as the whole weight and then preliminarily 
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dispersed at a homo mixer. Then, the original liquid already preliminarily dispersed was treated three times where the 
pressure of the dispersing machine (goods name: Microfluldlzer M-110S-EH, Microfluldfcs International Corporation 
mads, with G10Z interaction chamber) is adjusted to 1750 kg/rn 8 and handled three times to obtain the behenic acid 
silver dispersion. The cooling control is made by attaching the meander type heat exchangers in the front of and at the 
$ rear of the interaction chamber, and the desired dispersion temperature was set by adjusting the temperature of the 
coolant 

[0227] Thus obtained behenic acid silver particles contained In the behenic acid silver dispersion were particles 
having the average projection area size of 0.52 micron, and coefficient of variation of the average sphere corresponding; 
diameter of 15%. The measurement of the particle size was made by Master Sizer X made of Malvern Instruments Ltd 
10 Where evaluation was made by the electronic microscope photography, the particles had the ratio of the major axis to' 
minor axis of 1.5, the particle thicKness of 0. 14 micron, and the average aspect ratio (ratio of the circle correspond™ 
diameter of the projected area of the particles to particle thickness of 5.1 . 

(Preparation of reducing agent solid fine particle dispersion 1,1 •bis(2-hydroxy-3,5^metrvlpheriy0-3,5 1 S-trlmethyl- 
16 hexane) 

[0228] To 25 g of 1,1»b4e(2-hydroxy-3 ( 5Hjlmethylpheny^ 25 g of a 20 wt% water solution of 

MP>203 of MP polymer, made by Kuraray K.K., 0. 1 g of Safinot 104E, Nisshln Kagaku K.K. made, 2 g of methanol and 
48 g of water were added and sufficiently stirred to term a slurry. The slurry was left far three hours. Subsequently the 
so slurry wee introduced into a vessel together with 360 g of zirconia beads, and dispersed in a dispersing machine (1/4Q 
Sand Qnnder Mill. Imex Co.. Ltd.) for 3 hours to prepare a reducing agent solid fine particle dispersion. The particle size 
was 0.3 micron or larger and 1 .0 micron or less with 80% by weight of particles. 
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(Preparation of solid fine particle dispersion of polyhalogen compound ) 



[0229] To 30 g of a polynalogen compound A, 4 g of MP-203 of MP polymer made by Kuraray K.K., 0 25 g of com. 
pound C, and 66 g of water were added and sufficiently stirred. Subsequently, the slurry was Introduced Into a vessel 
together with 200 g of zirconia beads of 0.5 mm, end dispersed In a dispersing machine (1/1 6G Sand Grinder Mill Imex 
Co.. Ltd.) for 5 hours to prepare a solid the particle dispersion. The particle size was 0.3 micron or larger and 1 0 micron 
so or less with bo% by weight of particles. ^ 
[0230] With respect to polyhalogen compound B. a solid fine particle dispersion was prepared In substantially the 
same way as the polyhalogen compound A, and particle size substantially the same was obtained. 

(Preparation of solid fine particle dispersion of polyhalogen compound of nudeatlon agent) 

[0231] TolOgofanudeaticflageJrtassdfwthlnTaM^^^ ^ 
87.5 g of water were added and sufficiently stirred to form a slurry. The slurry was left for three hours. Subsequently the 
slurry was Introduced Into a vessel together with 240 g of zirconia beads of 0.5 mm. and dispersed in a dispersing 
machine (1/4G Sand Grinder Mill, Imex Co., Ltd.) for 10 hours to prepare a solid fine particle dispersion. The particle 
size was 0.1 micron or larger and 1 .0 micron or less with 80% by weight of particles, and Ihe average particle size was 
0*5 micron. 

(Preparation of solid fine particle dispersion of polyhalogen compound of compound Z) 

45 J0232] To 30 g of compound Z. 3 g of MP-203 of MP polymer made by Kuraray K.K., and 87 ml of water were added 
and sufficiently stirred. "Hie slurry was left for three hours. Subsequently, the slurry was treated in substantially the same 
manner as preparation of the reducing agent solid fine particle dispersion to prepare a solid fine particle dispersion of 
the compound Z. The particle size was 0.3 micron or larger and 1 .0 micron or lees wfth 80% by weight of particles, 

90 (Preparation of coating solution for emulsion layer) 

[0233] To silver 1 mol of the thus produced organic sliver salt fine particle dispersant. the following binders, materi- 
als, and a silver hallde emulsion A are added, and adding water, an emulsion layer coating liquid was formed (with the 
pH of 7.6). 
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Binder; LACSTAR3307B as a solid portion/ 397 g 

(Dainippon Ink 6 Chemicals, Inc., sbr latex, glass transition 
temperature Tg ■ 17 m c) 

1 , 1-his ( 2-hydroxy-3 , 5-dimethy lphaay 1 ) -3 , 3 , 3- 
triaethylhexane 

as a solid portion, 149 g 

polyhalogen compound A at a solid portion, 34.9 9 

polyhalogen compound B as a solid portion,?, 0 9 
sodium ethyl thiesulf ate o.3d g 

b*n*otriezole 1,04 g 

polyvinyl alcohol <PVA-233 (Kuraray X.X. )) 10, a 7 

^ 6-iao-propylephthalazin 15.0 g 

orth-sodium dihydrogen phosphate, dihydrate 0.37 9 

oompound 2 as a solid portion/ 9.7? 

nuclaation agent 

so kinds and mounts (mol) as sat forth in Table 1 

dye A coating amount such that the optical density of 

783 am is 0,3 (typically 0,37 g> 
silver halide emulsion A 0.0€ mol as Ag amount 
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Po>yhflloseaCompou&d A Polyhabgtat Compound B 




40 

(Preparation of coating liquid for emulsion surface lower protection layer) 

[0234] H2O was added to 956 g of a polymer latex of methyl methacrylate/styrene/2-ethylhexyl acrylatet/S-hydrox- 
yethyl methacrylatetecrylic acid * 58.9/B.a/25.4/5ii/2 (wt%)> (copolymer; glass transition temperature Tg; 57 ft C, solid 
45 concentration of 21 .5%, compound D as a film forming aid; 1 5wt%). Subsequently added were Compound E of 1-62 g, 
the compound and the amount according to Formula (3) as set forth in Table 1 . a matting agent (polystyrene particle! 
average particle stee 7 microns) of 1.98 a and polyvinyl alcohol (PVA-235 (Kuraray KK)) of 23.6 g. Furthermore, H 2 6 
was added to prepare a coating liquid (with the pH of 5.6), 

so (Preparation of coating liquid for emulsion surface upper protection layer) 

[0235] HgO was added to 630 g of a polymer latex of methyl methacrylate/styrena/S-ethylhexyl acryfate/2-hydrox- 
yethyl methacrytate/acryllc acid - 58.9/8.6*25.4/5.1/2 (wt%), (copolymer; glass transition temperature Tg; 54 °C, solid 
concentration of 21 .5%, compound D as a film forming aid; 1 5wt%), added successively with 30 wt% of carnauba wax 
55 (Chukyo Oil and Fat Co.. Ltd. Cellosol 524), 0 «72 g of Compound E, 7.95 g of Compound F, the compound and the 
amount according to Formula (S) as set forth In Table 1 , 1 . 1 8 g of a matting agent (polystyrene particles, mean particle 
size 7 microns), and 8.30 g of polyvinyl alcohol (PVA-235 (Kuraray KK)), as well as H 2 0, thereby preparing the coating 
liquid (with the pHof2.8). 
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Compound D CHjv 



CH 



:GHCH~CCH a GCCH ^ GH ' 



•Ha 



'CH S 



Compound E 




OOOH 



COOH 



2$ 



SO 



(Production of PET support having back layer / underrating layer) 
(1) Support 

[0236] Using a terephthallc acid and an ethylene glycol, according to an normal method, a PET of IV (intrinsic vis- 
cosity) b66 (measured at 25 °C in phenol / tetrachloroethane - 6/4 (ratio by weight)) was obtained* After this was made 
into pellets, they are dried for four hours at 130 *C After extruded from a T-ehape die after melted at 300 °C, the material 
was rapidly cooled, and non-drawn torn was produced with a thickness such that the film thickness after getting thermal 
stability was 120 microns. 

[0237] This film was longitudinally drawn 3.3 times using rollers having different peripheral speeds from one 
another and transversely drawn 4.5 times using a tenter, At that time, the temperatures are 110 °C and 1 30 °C. respec* 
tlvely. Then. 4% relaxation was made in the transverse direction at the temperature of 240 °C after thermally stabilizing 
the film at the same temperature for 20 seconds. Subsequently, the chuck of the tenter was released, the both edges 
of the film were knurled, and the film was rolled at 4.8 Kg/cm 2 . Thus, a roil was obtained with a width of 2.4m, a length 
of 3,500 m, and a thickness of 120 microns, 

40 (2) Underrating layer (a) 
[0238] 
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Polymer latex (1) [latex of a polymer, which is of a core and shell type in which the core portion Is 90 
wt% and the shell portion is 10 wt%, the core portion is made of vinytidene chlorlde/methylacr- 
ylate/methylmethacrylate/acrylonltrile/acrylio acid -93/3/3/0.9/0.1 (wt%); shell portion is made of 
vinytidene chlorkle/methylacrylaW^ acid -8873/3/3/3 [wt%) t 

having an average molecular weight amount of 38000] 

as a solid portion. 

2,4-Dichloro-B-hydroxy-s-trlazlne 

Matting agent (polystyrene, average diameter; 2.4 pm) 
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(3) Undercoat layer (b) 
[0239] 



Deionfzed gelatin (Ca++ content; 30 ppm, jelly strength; 230 g) ] 50 mg/m 5 



" (4) Electroconductive layer 
[0240] 



JuNmer ET-410 (Nihon Junyaku Co., Ltd.) " " 

Alkali treated gelatin (molecular weight about 1,000, Ca 2+ content; 30 ppm) 
Deionfzed gelatin (Ca 2+ content: 0.6ppm) 
Compound A 

PolyoxyethylBnephenylether 

Sumltex Resin M-3 (water-soluble mdamlne compound, Sumitomo Chemical Industry (K.K.) made) 

Dye A coating amount making the optical density of 783 nm 1 .2. Sn<VSb (weight ratio; 9/1 , needle 
shaped fine particles, major / minor axis =20 to 30, Isihara Sangyo K.K. made) 

Matting agent(Polymethyl methacrylate. average particle size; 5 |im) 



98 mg/m 2 
42 mg/m 2 
8mg/in 2 
0.2 mg/m 2 
10 mgAn 2 
18mg/hi 2 
160 mgAn 2 

7 mgAn 2 



so (5) Protection layer 
[0241] 
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Polymer latex (2) (methyl methacrylata/6tyTene^^ethyihexyi acrylate/2-hydroxyethyl methacr- 
ylate/acrylic acfd - 59/9^6/5/1 (wt%, copolymer)) 

Polyetyrenesultonate (molecular weight) 

Cellosol 524 (Chukyo Oil and Pat Co., Ltd, ) 

Sumitex Resin M-3 (water-soluble melanHne compound, Sumitomo Chemical Industry (K.K.) 
made) 



1000 mg/m 2- 

2.6 mg/m 2 
25 mg/m 2 
2l8mg/hn 2 



4B (6) Production of PET support having back layer / undercoating layer 

[0242] The undercoating layer (a) and the undercoating layer (b) were coated sequentially on double sides of the 
support, and those were dried for four minutes at 180 -G Then, a conductive layer and a protection layer were coated 
sequentially on the one side over which the undercoating layer (a) and the undercoating layer (b) were coated and a 
PET support was produced with back / undercoating layers upon drying at 1 80 »c for four minutes. The dried thickness 
of the undercoating layer (a) was 2.0 microns. wpuwihw 



(7) Feeding thermal treatment 
« (7-1) Thermal treatment 

[0243] Thus formed PET support with the back / undercoating layers was placed in a thermal treatment sons 
extending In a whole length of 200 m set at a temperature of 1 60 °C, and conveyed at a tension of 3 kg/cm* and feeding 
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speed of 20 m/min. 

(7-2) post thermal treatment 

e [0244] Subsequently to the above thermal treatment, the support was passed through a zona of 40 °C for 15 sec* 
onds to make a post thermal treatment, and was wound. The winding tension at that time was 10 kg/cm 2 . 



Compound A 

10 



IS 

Dyo A 
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(Preparation of the heat developable photosensitive material) 

[0245] The above emulsion coating liquid was coated as to make the coated sliver amount 1 .7 g/m on the under- 
go coating layer of the PET support on a side where the underrating layer (a) and the underrating layer (b) ware coated. 
An emulsion surface lower protection coating liquid was coated simultaneously together with the emulsion coating liquid 
so that the solid coating amount of the polymer latex was 1 .31 g/m 2 . After this, an emulsion surface upper protection 
coating liquid was coated so that the solid coating amount of the polymer latex was 3.02 g/m 2 to produce a heat devel- 
opable photosensitive material. The obtained film surface pH on the image forming side of the heat devefopable photo- 
35 sensitive material was 4.9; Beck smoothness was 660 seconds; the film surface pH on the opposite side was 5.9; Beck 
smoothness was 560. 

(Evaluation of photographic property) 

40 (Exposing processing) 

[0246] The obtained heat developable photosensitive material was exposed for 2 x 10" B using a laser exposing 
apparatus of a single channel cylindrical inner surface type on which a semiconductor laser is mounted with beam 
diameter (FWHM. a half of beam intensity) of 12.56 microns, laser output of 50 mW t and output wavelength of 783 nm 
45 In adjusting the exposure time by changing the mirror rotary number and the exposure amount by changing the the out- 
put value. The overlap coefficient at that time was asO.449. 




(Heat development processing) 

so (0247] The exposed heat developable photosensitive material was subject to a heat development processing using 
the heat developing machine as shown In Fig. ifor 20 seconds at a temperature of 120 *C at the thermal development 
processing section and for 15 seconds at the slowly cooling section as well as for 15 seconds at the preliminary heating 
section at a temperature of 90 to 100 *C with a conveying speed of 20 mm where the roller surface material was a sili- 
con rubber and where the smooth surface was a Teflon non-woven fabric at the heat development processing section. 

55 The temperature accuracy in the transverse direction was ± 1 °C. 
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(Evaluation of Photographic Performance) 

[0248] Ths obtained images were evaluated using a Macbeth TD904 densitometer (visible density), The results 
were evaluated by Dmin, sensitivity (inverse of ratio of exposure amount giving a higher density by i .5 than Dmin the 

s heat developable photosensitive material 4 in Table 4 was set as 100). Dmax, and y (contrast). The y was expressed by 
the gradient of a straight line connecting points of densities 0.2 and 2.5 with each other, where the logarithm of the 
exposure amount was abscissa. For evaluation of preservation property, where the heat developable photosensitive 
material was adjusted at the temperature of 25 °C and humidity of 30%RH, and where two sets In each of which three 
sheets were overlapped after cut in a sheet form and contained In a moisture proofing suck were made, those were pre* 

10 served for 3 days at 50 "C and 10 days at 40 °C. Subsequently, the heat developable photosensitive material before 
preservation and the center portion at which three sheets were overlapped after preservation were subject to light expo- 
sure and the heat developing processing to evaluate the Dmin, sensHMty, Dmax, and y (contrast). 
[0249] The results that the above evaluations were made are shown In Table 1 with respect to each heat develop- 
able photosensitive material. 
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10250] According to the heat developable photosensitive material of the invention, it is turned out that good perform- 
ance such as a low Dmin (low fog), a high Dmax, less fog Increase during preservation, and less deviations in sensitivity 
can be obtained. Also, compounds of Formulae (1) to (3) suitably used In this invention can be used better than a 
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formylhydrazins based compound as for the nudeation agent In terms of fog during preservation and deviation In sen- 
sitivity 

[0251 ] Therefore, the advantages of the Invention are apparent 
s [Example 2] 

[0252] With respect to the heat developable photosensitive materials of No.4 (comparative) and No. 1 4 (this inven- 
tion) In First Embodiment, roll package was applied as set forth in JP-A-6-2 14,350, thereby wrapping in a roil shape for 
light shielding with a roll of width 61 cm and length 59 m (product wrapping form), 
10 [0253J The humidity of the package of the product wrapping form was estimated as 25%RH at 25 °G from the water 
containing amount of the heat developable photosensitive material. 

[0254) in substantially the same way as First embodiment, with this product wrapping form, a preservation property 
test was made at 50 °C for 3 days and tor 10 days at 40 °C, and evaluation was made In the same way as First embod- 
iment. 

is [0265] The obtained resuit was almoet a reproduction of the results of the first embodiment, and it was confirmed 
that the heat developable photosensitive material No. 14 of the invention had less Increase of the Dmin and less devi- 
ations In sensitivity even in the product wrapping form. Therefore, the advantages of the Invention are apparent. 
[0256] According to the Invention, tho material Is good In property as a high contrast sensitive material and Is good 
in preservation property. 

20 

Claims 

1 , A heat developable photosensitive material having on a support a non-photosensitive sliver salt, a photosensitive 
silver halide. and a binder, which has an image forming layer containing the photosensitive sliver hallde and com- 
2B prises at least erne compound represented by Formula (S) and a nudeation agent on the side that the Image form- 
ing layer is formed, 




in Formula (S), X 1 represents an oxygen atom or NH group; R 1 and R 2 each independently represents a hydrogen 
atom, an acyt group, a hydrocarbon group, or a carbamoyl group; at least one of R 1 and R 2 is a hydrogen atom 
where X 1 is an oxygen atom; L 1 represents a bivalent organic group necessary to form a ring structure. 

2. The heat developable photosensitive material according to claim 1 , wherein at least 50% by weight of the binder of 
the Image forming layer is a polymer latex having a glass transition temperature of from -30 °C to 40 °C. 

3, The heat developable photosensitive material according to claim 1 or 2. wherein the nudeation agent is at least one 
compound selected from substituted alkene derivatives represented by Formula (1), substituted Isoxazole deriva- 
tives represented by Formula (2), and specific acetal compounds represented by Formula (3), 
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<3) 

15 




in Formula (1), R t1 , R 12 and R 13 each independently represents a hydrogen atom or a substituant. Z represents an 
electron withdrawing group or a silyl group, and R 1 * and Z, R 12 and R 13 , R 11 and R 12 , or R 13 and Z may be com- 
bined with each other to form a ring structure; In Formula (2), R 14 represents a substituent; and In Formula (3), X 
and Y each independently represents a hydrogen atom or a eubetrtuent, A and B each independently represents 
2$ an altoxy group, an alkyithia group, an alkyiamino group, an aryloxy group, an arylthio group, an anlllno group, a 
heterocyclic oxy group, a heterocyclic thb group or a heterocyclic amino group, and X and Y, or A and 5 may be 
combined with each other to form a ring structure. 

4. The heat developable photosensitive material according to any one of claims 1-3, wherein R 1 and R 2 In Formula 
so (1) each independently represents a hydrocarbon group selected from an alky] groups and aryi groups. 

5. The heat developable photosensitive material according to any one of claims 1-4, wherein R 1 and R 2 In Formula 
(1) each independently represents a hydrogen atom, a substituted or unsubstituted acyl group having 1 to 10 car- 
bon atoms, a substituted or unsubstituted alky! group having 1 to 10 carbon atoms, a substituted or unsubstituted 

35 aryi group having 6 to 1 0 carbon atoms, and a substituted or unsubstituted carbamoyl group. 

6. The heat developable photosensitive material according to claim 5. wherein R 1 and R 2 In Formula (1) each inde- 
pendently represents a hydrogen atom, an alky! group having 1 to 3 carbon atoms, and a carbamoyl group, 

40 7. The heat developable photosensitive material according to any one of claims 1 -6, wherein L 1 in Formula (1) repre- 
sents ethylene, trimethytane, and a group having a structure below, 
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in the above formulae, hydrogen atoms may be substituted with a methyl group, an amino group, a ureldo group, 
and a methylene group. 
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